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ces for intermediate composition crystals were interpolated with the help of ad-
ditivity rule. Sellmeier equations earlier reported for CdSiP, and CdGeP, were
used as a basis for the interpolation. As a result phase matching conditions and
figure of merit M have been estimated as a function of chemical composition.
The best applications of attractive solid solution CdSi;.GexP,, 0¢x¢0.44, are
the CO laser SHG and OPO/OPG under 1=1.5-2 mm pump. Fundamental and
first overton band (122.7 mm) of CO laser can be frequency dobled at nocritical
| type (preferable in potential efficiency) phase matching conditions with
M©240-275 (pm/V)® and OPO/OPG operating in 1=2-5 mm range with
M=150-230 (pm/V)?. Degeneracy points for | type SHG are 5.74 mm (x=0.441)
and 5.46 mm (x=0.085) for Il type SHG. Other type of frequency converters
may also be considered.
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Acentric borate crystals are basic materials of high-power modern nonlinear
optics (NLO) because of appropriate NLO coefficients, reasonable birefrin-
gence, wide transparency range including UV range and very high optical dam-
age thresholds. The K,Al,B,0; (KABO), space group P321, a = 8.5657(9), ¢ =
8.463(2), discovered in ternary system K,0O-Al,03-B,0; is well-known NLO
crystal applicable for frequency conversion in visible and UV spectral ranges.
KABO possesses a good chemical stability, reasonable NLO properties, optical
transparency in UV range up to ~ 180 nm and the birefringence as high as Dn ~
-0.08 providing wide range light-wave phase-matching. As to KABO, a search
for structural analogs was implemented in the past because the isovalent ele-
ment substitution seems to be possible in potassium or aluminum sublattices.
As it was found, the AI*" ions in KABO structure can be substituted by Fe*
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ions with the formation of K,Fe,B,0-, space group P321, showing reasonable
NLO properties. Regrettably, within the possible parent compounds A,Al,B,0;
(A = Na, K, Rb) the noncentrosynnetric structure is known only for KABO.
The structure with a center of inversion was found for Na,Al,B,0-, space group
P-31c, and, respectively, only a limited homogeneity range was obtained for
solid solution Kz(l_x)NaZXAlszo7, 0 ¢ x <0.6. The Rb,Al,B,0, (RABO), Space
group P2,/c, a = 8.901(2), b = 7. 539(1), ¢ = 11.905(2), b = 103.97(1) I, V =
775.3(2)U° Z = 4 also possesses a center of inversion. Thus, it may be rea-
sonably supposed that the substitution of Rb for K could result in the limited
range solid solution Kyi1,)Rb2AlB,O;. Phase transition P321=P2,/c is pre-
sumed to be at high rubidium content. So, the crystal chemistry analysis of
solid solutions on the basis of KABO has been carried out. As a result, a field
of KABO-type structure on the a-b plane will be defined that yields the rules of
cation selection for new solid solutions.
Acknowledgments: This study was partly supported by SB RAS (Grant 28).
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The sulfide crystals are widely used in nonlinear optics for frequency
conversion and in optoelectronics. The electronic parameters measured by X-
ray photoelectron spectroscopy (XPS) for sulfides are very scarce in literature.
However, several compounds containing Ga and sulfur as a ligand were earlier
observed with XPS that opens a possibility for comparative analysis of Ga-S
bonding parameters. When metal interacts with sulfur, great redistribution of
electronic density occurs as a shift of valence electrons from metal atom to
sulfur resulting in noticeable variations of electronic structure of inner shells of
cation and anion. The equilibrium state of valence electron transfer achieved by
crystal lattice formation can be effectively described by mean chemical bond
length L(M-S) between metal M and sulfur ions. This bond-related parameter
can be calculated from crystal structure data [1-2]. The set of Ga-bearing
sulfides, for which the element core level binding energies (BE) were earlier
reported, was collected and plotted. All the compounds, excepting AgCd,GaS,
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(Pmn2,), form a cluster with L(Ga-S) = 227.6-228.8 pm. The value of L(Ga-S)
Is noticeably greater in AgCd,GaS, and, respectively, ionicity of Ga-S bonds is
lower in this crystal compared to that in other evaluated thiogallates. As a
result, the value m,,(S-Ga) = BE(S 2p) T BE(Ga 3d) = 142.3 eV is highest for
AgCd,GaS, confirming lower chemical shift of energy position of Ga 3d core
level on sulfide bond formation. The example of thiogallates confirms great
potential of XPS as a sensitive instrument for an observation of bonding
effects, ionicity in particular, in selected chemical class of NLO complex
inorganic compounds [1].

Acknowledgements: The study was partially supported by SB RAS (Grant
46).
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The extreme optical properties GaSe crystals have been successfully em-
ployed to generate coherent radiation in the mid-IR and down to the terahertz
frequency range. Many of the unique properties of GaSe are associated with its
layered structure. On the other hand, the layer structure of GaSe results in huge
scattered data on physical properties (including damage threshold I5) due to
stacking defects that are leading to existing of four (e, d, b and g) polytype
structures or it mixtures, stacking micro defects (dislocations, air gaps) and
numerous point defects in dependence on state-of-the-art of growth technology.
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In this work Iy of pure and doped GaSe crystals was studied in details
under the pump by 100 fs Ti:Sapphire laser at 800 nm and 60-90 fs OPA
TOPAS-C at 1.1-2.9 mm. We found that first damages occur in low quality
crystals at the location of surface micro defects in the form of Ga precipitates
and appear as craters. Then small-size sliced off areas appeared at the location
of internal Ga precipitates and larger size at the location of exiting air gaps.
Further, extending areas of dissociated GaSe elements are developing around
them all through the crystal bulk. Then smooth-distributed black (Se sooner)
areas of dissociated GaSe elements appeared on the both low and high quality
crystal surfaces that are extending in diameter versus pump intensity. Black
substance is still transparent at low (100 GW/cm?) pump intensity at wave-
length >800 nm but transparency is reversibly fall down at 800 nm down from
initial level to 20% with pump intensity variation from 100 GW/cm? till up to
500-600 GW/cm?. Two- and multiphoton absorption coefficients were esti-
mated and transient transparency effects were identified. Real surface damages
appear in high quality crystals at sub-TW/cm? pump in dependence on dopant
and doping level when Se is evaporated but Ga transformed in adhered not-
uniform Ga layer. Optimal dopant (S), so as optimal doping levels were found
for the first time for all dopants that are resulted in maximal damage threshold.
Field effects are proposed as physical origin in damage processes under fs
pulse pumping.

This work is supported by the SB RAS Project No.46 of 2012 and RFBR
No. 12-08-0042.
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Ce:LiLuF4 and Ce:LiYF4 crystals are well-known active media and
more or less successful attempts of obtaining laser action on these crystal have
been performed over the past three decades [1-2]. Recently we reported on gain
properties and Yb-coactivation benefits in Ce-doped LiYixLuxFs (x = 0..1)
crystals [3].

Here we report and discuss, for what we believe to be the first time, a
Ce+Yb: LiYgslug7F4 UV laser pumped by UV radiation from Ce:LICAF laser.
The 10-Hz pulse repetition frequency free-lasing Ce+Yb: LiYosluo7F, laser
yielded a maximum output power of 2.5 mW in selective cavity with a maxi-
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mal slope efficiency of 13%, from a pump power of 50 mW. With a single
prism tunability from 304 to 332 nm was achieved (see fig. 1).

250~ i 30+ LiY, .Lu F,:Cel%+Ybl%
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Fig. 1. a T differential gain of LiYsLug7F4:Ce®*(1%), Yb**(1%) laser with 80% output cou-
pler at 311 and 327 nm; b T tuning curve of LiYqsLug7F4:Ce** (1%), Yb**(1%) laser pumped
by LICAF:Ce** laser.
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Here we report on pump-probe studies of CaF, doped with Ce** and Yb**
ions. The crystals CaF,:Ce*" show advantageous spectral characteristics for
tunable UV lasers application but have poor photochemical stability [1,2].
Their properties under intense UV pumping are affected by excited state ab-
sorption and color centers formation.
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This work was aimed at dynamic processes investigation induced by laser
radiation of UV spectral range in CaF, doped with Ce** and Yb*" ions.

The pump-probe technique allowed us to observe nonlinear dynamic in
absorption coefficient vs pumping radiation intensity in CaF,:Ce*+Yb** and
spectral dependence of small signal gain coefficient in CaF,:Ce*+Yb*". Optical
gain was observed on CaF,:Ce*+Yb®" in the range 325-335 nm for the first
time. It proves Yb** coactivation antisolarant effect elaborated by us earlier [3].
Nonlinear dynamic was observed in gain coefficient vs probe intensity showing
ability to control gain coefficient. Interpretation of experimental results was
based on model of photodynamic processes which included recombination
transitions at impurity centers of Ce** and Yb** also.
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AIN is a wide band semiconductor (Eg = 6.2 eV) widely studied due
to its uppermost qualities prospective for various practical applications. A
large number of papers is devoted to its luminescence properties, including
photoluminescence (PL) and thermoluminescence (TL). In the given work
the UV light-induced processes - PL and TL - are studied in AIN ceramics
under irradiation with two different light sources: deuterium lamp and 263
nm laser.

The sample under investigation was a tablet of nominally pure AIN
ceramics sintered with addition of Y,03 (5 weight %) at 1700 AC during
300 min. The luminescence studies were carried out using as a source of
UV light either deuterium lamp LDD-400 with a grating monochromator
MDR-2 for selecting excitation wavelengths or a solid-stated laser DTL-
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389QT (with pulse energy 4,7 mkJ, at 1 kHz, 263 nm). Luminescence sig-
nal was detected with a grating monochromator Andor with a CCD cam-
era. For low temperature measurements the sample was inserted into a
sample holder of a closed cycle refrigerator Janis, providing temperatures
in the 8-325 K range. Heating was fulfilled using the refrigeratorfs ther-
mocontroller.

Photoluminescence. It was found that the PL emission spectrum in-
cludes several bands in the 300-1100 nm range due to the presence of im-
purities in the nominally pure AIN.: 1) a broad complex UV-blue band in
the 300-500 nm region, consisting of a dominating band around 400 nm
due to donor-acceptor recombination between different types of oxygen-
related defects, and a minor band at 480 nm, tentatively connected with
oxygen centres on surface; 2) a red band peaking at 600 nm connected
with presence of the uncontrolled manganese impurity; 3) an IR band
around 1000 nm, connected with iron impurity. At low temperatures the
600 and 1000 nm emission bands reveal fine structure. Besides, there is a
minor band around 500 nm, which is especially clearly seen at tempera-
tures around 70 K.

Though PL emission spectra obtained under irradiation with two dif-
ferent light sources in general are similar, they have several important dif-
ferences concerning the UV-blue emission band T see Fig.1. The laser-
induced emission band is situated at lower wavelengths and its half-width
is smaller compared to the lamp-induced band (386 nm versus 402 nm and
0.745 eV versus 0.857 eV at 9 K, correspondingly). Besides, thermal evo-
lution of this band in two cases is absolutely different: rise of temperature
from 9 to 300 K causes only a small shift of the laser-induced band to the
low wavelength side (from 386 to 382 nm), and, on the contrary, a larger
shift of the lamp-induced band to the long wavelength side (from 402 to
420 nm). Position of 600 and 1000 nm luminescence bands does not de-
pend on excitation type and temperature.

Difference in the laser-induced and lamp-induced PL features may be
explained by very large differences in excitation energy density, which de-
termines processes occurring in oxygen-related defects responsible for the
UV-blue emission band. Besides, lamp emission does not penetrate in the
bulk of the sample as deep as laser radiation, as a result the surface defects
play more important role in the emission spectrum.

Thermoluminescence. Thermoluminescence in AIN ceramics was ob-
served in 9-300 K temperature range after irradiation of the sample with
both types of UV light sources. In both cases TL emission spectrum con-
tains 400 nm and 600 nm bands. Position of the UV-blue band in TL emis-
sion spectra changes with temperature rise T in 9-150 K temperature range
it shifts towards short wavelength side from 425 to 405 nm, than in 150-
300 K temperature interval, oppositely, from 405 to 425 nm. TL curves are
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identical for both irradiation types; they contain two peaks at 70 and 180
K. The further growth of TL signal begins at temperatures approaching RT
and should finish with the main TL peak at around 450 K, as it is known
from other studies. The features of TL may be explained by complex na-
ture of the UV-blue emission band and pair distribution of trap and recom-
bination centres.
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R jtejf) ¢ MOdstststecOddLsa0hkk o5 Coddissords ssySoks (su) salzidsod jd
dm ey jSdodshis1s HEW IisLHOGIY hejlssdLEizyoshdr fedBitse. s &O-
sswh jots  otsjgidkd Shutoks] okddokd] EkHjdvesh+ In(Ga)As/GaAs d
InP/GaAs su, dLiizyo=hdl o BrzdMdkdd qiwc0Ssonnsd HAOYOLESHS, o i ote -
kv C0C su, duiyeshdj o adHdBE® HIOYOLEG], dLizyitr LGOSt ds R,
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103J%0 GaAs Bt NdsCsLshG ¢ etizticsosHESsd GaP fsLottdls fod-
isdls+ dLizizujkdy su o adHddlze sBEOMISA N jSiste0. A HOGEGE2 0BGl dhindj-
HizEslshw OlssdskOw fistelzGlslzte0 d k=dsdddhuddiserJ hots2hised GaSh/GaP su. Rf)-
hgHzjizrj histezClsizte™ BYd ovteOP jhr d3jlstHisdR BBk jSlzdviehs Elzyjots?
dls0Shdd. tshis GaSh/GaP su tfssasHdE tied s Bt jE0lktsj 450%. JrilsEHES
HAWie0Sydd BY st~ Az jSteisiso %0 BlsteOMJkd) BY s LOWJShdteso0ds, ysts
teshls su dHYls s d3jr0ddLBlz wist0thSres-Sohis0tse0. sy j BYdz0 ot j-
%0 sghistsa0w GaP/GaP fstelzClsizte0 B jL SU.

dlsisdiBOw MistelzChizted sty jkdkr = su BrEz0 dhfikzjHse0d0 ) fshsh1es
BJsHO  Heshojudedsh 2 Ak jShiethns? ddCeshtstdd. 30 tstizyjde
dLsBteOMJkdva odHjt: d3lz0te © BBEONSH su. ¢d0zdL diz0t0 YO0k, st
ztfielzedg wOtiewyjidw o su tsudshis+t tejz0Chdtisaed, tied Ussd tejz0Shoydw
Ztfiezedr  GOtfiewyjhd? teshd@0 L0 fyyls oojHjddw hjkSd dsd jbsonSdn
HOMEsCOYd?, LOZje0shdn o ewdkdyj tOLHJEZO &0 jedOdse. wtsOodjhd
Y iSktese MisOydstOeds? WikstE=gdednydeydd (AF) sihstos? fistizClskzir d
istelzClslzte™ 1) su YisLotkdid orwodis+ tfistishiz A f, MowLOhekzE ) su. d&0zdL
duzks jizhdodshists? Loadhddsshisd MfjSked Af su fsCOL0k, st &shdlsjkd
LOWHO o su sSOkdLEo0RT o BHER2 BN Hikshistodhisod [1]. sdijsdso
LOBEZROEAY Af su r0wOCKkjedLizjshw ot jdi3jl0kd tfistewHCO 100 di3Ch. Glts
fLotstvjls ko jedHOKY, st thdsedks) Ak jSkbskks] nhsswkd) su
Hed@zOHL M dls GJtfeVdss? Hiskdh] Lk fesosHdagshisd GaShb.

10860 ortfiskdju0 tfied tfsHHEMS] TAAR 60Bls — 10-02-00240 d
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ooz S0, € dofds LOydlsjitisj ott0ddj. o jhhr dak el oL ro0-
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sk o, duzydshdj o edHd®sd HAOYOLEG) WY jSlktsd. A &Onsswh jj ot jdw
B&siz+ P diiisets ts0BMIs Hfishowh juts dhfikzjHse0hkdt 1o hWstkhdisso0he - o diols-
tedyj AlGaAs. ujds &j &k, BY s HsCOLOGS, st Okshdid? LORa0k 90 jis
fiodzind o ey teshis0 sOSdR fistelzClsizts, st LGOYdlsjz ds Mdd>0ls AW-
WJSkdodshist dLizizylis ji b2 tjStiad@oydd [1]. Istssdiz o Coyjhksej Mdtts-
ChLBhGE? dOkedyr BY @ fejHEsM jb dhtfsk L0kt & fisHjtex0Pd?2 Odts-
®dhdw GaP. 1 HOGES? 0Bl dhfkjHzEhw EEsGdhiyjest ) hos2hkse
GaAs/GaP g4, ovt0h j&hr = d3jlsHisd M3tz jSvisths-tizyjos? Ads0Shdd &0
GaP fsHisyCy sedjasOydd (100). aus? GaAs fsdjhodhw djyHE huswdhd
GaP sz dis? tis 50 dGds. raw hisOadiddy B 10 ¥ 0P j&0 Isihisto0w fistelzClskz-
0 1) 100 &k GaP misji, BJjL GaAs.

A jChte0n MisOydkothks? WekstEskdhkjyjeydd (AF) histeizCskzt
GaAs/GaP gt ttedhizshisolztsls 3 jts jStero0shdjhw tsdsh . ok jdkd) Usdn
ntfjClteso s MY jSktcORd AJ lsjhlssos? MistzChzte™ BjL GaAs tfsLotkdits
stftejHjzdl! tisishr, hewlOkgrj f tjScdedEOydj? o GaAs/GaP g4 d 0
Histsteds-0Cy jifisistetis? Sp™-Znga  Op'-Zne. s jStsBdBOYdj2 © GaP. ¢ph0kdL
dizls jhdodshistzr = LOadhddshisj? hifjSktese A f ks jhstos? fstelzClizts™ d GaP
tfisHEsMSd orwadd, Ulsts (i) Op'-Znea tejStsdsBdtOydw dHYls diiSutsydsjz bs o
oHes> Sy, (i) N teshistds fizsikhshisd dsPashisd osLBEZYH kW o jidyde0 jishw
HEEY E&shdlsjzj? LOeWHO HAWWEEHZERPJR du GaP hisw o tfsHisy Sk
JHjHjzjer Ehisedv ¢oszEHjGAY M Skt AJ GaAs/GaP fstelzCllizts, tfied
Colsstern  dhsjhhdowshist Op'-Zng,  feishr  LgOudsji s dddJ
dtzls jhdodshysd fistsh ™ A f GaAs/GaP g4
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bzt ortfizChlzes o wOnk0e Wistedklz. Atststils g djLioydis jz-dts ko> deo jis-
W ) tesflstsds GOYOLEdsets tf jejote joO te0Ntfiz0o0. 3O GLOYOZ-ds2 MisOHd Isjrtts-
EsedynSaes tissyine foHeste sYlsdd0zdkis? NSsishisd o0 jadw dsls tis-
Lokdls+ ztfts0odWis+ ety jhieds LOH &AW StediisOdze0 o HushSsHEGG -~ Isdc-
R, 2O ted syt = HisOHdWA BEMbGs Etfis0otvist Wisthts? d EsCOkAdks2
CedodLizs? Wiesdlstse SedisOtdzdLoydd. RLzyjbs okdwhdj fSstshisd stizihco-
G sdelz - Ve, HeHBEAGEEE GteOHA IS0 IsidtfjteObiztsr &0 okihdj? hissesd)
s jhsS sdev, ojedudir @OYOEGEes fjtsjotejod twONYEOe0 isdshdls iz ekt
sJoBtjteOlsizte ™ CtecfisOkzdLOydd d Wistedz™ HE0 Isdfelz &0 StedodLilz WistsdisO Sted-
MisOkkdLOydd d &0 ks jdstf tetshisO fikdlsCse Sto jdsddw o WiststedHO BOtsdW.
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WIRUBsWC JAURsO A L tROIOM
g JutRAu LI I I st oI It LI WRC

A.4. derdtfCdi, &.¢. Jrihedojy
RENIsdlskzls WdLdSd dds. f.1. sdtejbhSses a f toy
660036, 6. steOhnsWiehS, COH jReseBHES, 50, histksjkdj — 38,
avg@iph.krasn.ru

TOLoadisdj GOdsls jrbstsed? edojis ¢ MisLHOGAE dGsorn d0jtedOdse f
GisB YL dd hos2mise0hd, Solsterj sikhizisoztsls £ sBYyhkra dolk jed0se.
Yomstshisd BszAhsj teOLadisdj tfistzizydizd kol jted0zr f) sistedyols jz-drds fisCo-
LOjizjos tftejisddikdy (JAI) [1,2]. Cbis SsdtfisLdlsirj diClhlse jddts fistelzS-
Sztedfteso0hh T § d30lsjted0dz™ (B ls0k0s jted0kr) dizd ftsjHr, hot2hised Clstr A
stftedHjaweskhw jet fistelzChlztes?. Fot2% ™ eOLgiter fistelzClsiztern Adz ik jdz-
sso, dL Sobstern shkd hshistws, 0 50 teOnhsswhdj GidHEZ &did, Bhses
BN HEdhT ostd . IsAsshlz At jCltesd0chdlsi 2 tisChzdS BGOSR d3ols jtedo-
ks sydhre0skhv o Isjtedduon ZhtjHbibb = (AWWJSIsdatk ) d30lsitedOzAdY
YO0k Jtse: HOEJSteduinSs? e, &0ctkdsks? m isidyoddshisd d Yool -
W tfte jlzsdsz jiadw n. OS] d30lsjtedOtzr S0SHJ GOLY 90tsls HEOMHY BistecfyOls jiz--
B a3, K0S SOS HduzjSistedydnSow d d0etdiskow Hiestkdyodsshis+ SHESot j03 M!S
sstedyOls jidr. A ftsjHOR ) JIAI oSkt Is2dsdcd d otuses? ojistt (dizd
wOLEsa0wW Metstetshis+) tsslsdostfskisM it GOte0otz kY. AiSottews, yss o ¢dn &oh-
HtetshisteOwEslshw sBie0sh " j Lz jShtesdz0chkdiskr J ostzk, yst d tedosHdls ¢ sis-
tedyOls ji s tejWieOSydd o yjishlz ewHlz Hislzedn wWod jkd2. wlzh jhisotsa0dd |
SBicOG  ~ ot SBIzhkOokdo0 s GjsBY ybkrJ djidhjes-stisdyinSdi fets2hse0
s0Cdm O jtedOdztso [3,4].

1 HOGEG2 djSydd sBizHOBLIY het2Msed & jkdlj26s-stisdyihSdn
tftotsyjiise o i3 Jls0dz0ls jted0izon ) J3, Sbsstsr j slshizishiselzEsls o sk 0-
s jtedOzOR. AlzHizls twOmhdsiste jar SOSHJ Htetsyiir, $OS ¢jdjteOydw olststets? ¢Ote-
asddfSf, btegrm- of Us*tejrotsudser tesydin™ Nk dedv, sYlsduihtsd goto-
B lstedyjnSey Ehdijed) d Gjedhj2hs] steOxjedj. JBhzHOjshY  oLdsy-
wishis+ Sy jahoydd fdidra ik je, tedhizPdr hejHod L33, L0 fiyjls 4otso-
R lstedyjnSets Zndizjed™ 0 OS> otLdsydshisd NsLHOGAW kdhkdolststehn Wis-
sttt - fedBiisse.

s jte0Iskzts0:

1. V.M. Shalaev, Nature photonics, 1, 41 (2007).

2. A4 PeadyCdy, v.d. Fridejy, RLojhisdw orifhdr ZyjBhr LO9 jH jdd>2.
NJLdco, 54, —2/2, 30 (2011).

3. A.l. Maimistov, |.R. Gabitov, Eur. Phys. J. Special Topics, 147, 265
(2007).

4.  AK. Popov, T. George, Computational Studies of New Materials 1I: Ul-
trafast Processes and Nanostructures to Optoelectronics, Energy Storage
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and Nanomedicine, edited by T. F. George, D. Jelski, R. R. Letfullin and
G. P. Zhang (World Scientific, Singapore, 2011), p. 331.

ACJFCUTRY (HSRE ¢TI LRI W FERICTL
FIriI v a3Sm IZYrRef R L s 3 I JIRCURITLO

AL A0H" B0, s.d. sOLOSES

WOYqsior &s-dhhzgHse0ls jzhSd? RisCRIshSd? AshizHOthIsoJud Y2 Ujn-
GdyudhSd? vedejehdlsjls, 664074, ¢. RigCkISHS, k. fjteitelstso0, 83,
mrk2@mail.ru, k.v.kazakov@mail.ru

A &onkswh jj ots jigw sBP OV tftesBE jB30 0dcOte3shGdydkshisd LOGdH:0-
JIs LEOydls jzABisJ d3jhlsts GOzydk™ -~ dhfk jHB00kd2 o ttOLEdyk ™~ 5BEZOMWA
AChY jtedd3 jdls0z B2 d kiste jlsdyinSs? WALdSd. stk js0kdw, hotBSHEGSJ
d LObEdeYjeks] o0 jadv, futyjhhr diekyjedw d tisedsh jedw,
AWW JSk T distz jSeavishksets aL0daisH j2Msadw T ofg Ak, K0S did daovy,
tfissWorz jdw 0hcOLhsGdYREhsd.

10860 Hshowh j0 Oy ikl 1k jttcd? RS-HjinHES, MiSske jishis-
ozshdn Coiz jBOGdWd 00k jdisk ™~ MowLj2 d o0k jdklsk - Zekto o ditd jSkz-
j sedisdijt0. tonusr Brad fusojHjkr N Yekshis Wistek0zdLio
Yezdisdite Ca0dtsor - ydhdd.

AT e YsCoL0Es, Ykt @ jbtH osLBEzM jkd? o Whtel] szdharise tis
Co0hGksor~ ydinje odn+d0 ZHEB G o 60Ny Jlsesd 0k HEY GORBYHIGIY
heehisoJ® ™~ LGOYJRA? d MisBhlsojudn WzkSyd?2 Od%cOLBsedyihSEets
cOBdeIssid0%0, 0 50EMJ HEW o ydheziedw Boktdye Y~ LzjBJekte frs-
dLottz+ B2 SsteHdR0GE2 WeaSydd.

It jteor j gdlzyjher sshdj oaricOdjedw HEW 4G jeedd 0kcOtdshd-
YJhSdn Ssizje0kd? ot bt YsteWHS ] szdhsld0t&s2 kjttdd otL-
Glzh ikd2. Are0yjedw 1kjtecdd 0Ge0kdBsEdyinSdn SokjB0kd? HEY Bis-
CJSeer fokdisdizj&0 HOBL tjLzEAkokYr, ~tttht fsckohzshdihw f
AChY Jtedds JaalsOz+dz ™ dsdf HOBG Y 3d.

Yed ks iejatH] (n=0—-n=1, toen T SsijBOLjE GG
Co0dlsatsj ydhes) HEW SijBO0Gd? 00k jhlkk » tkizyded

AE =E;,—E,=8548cu 1,
HEW Sk jBO0Gd? 90k jhlkk T~ Zekise
AE =E,—E,=11922cm 1.
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Jdls jte0lIskts0:
1. s0L0Cke s.d., ABedz0zdLl Yskdesdkte Co0dksora ydhnje. cALO6-
BJolsT CoOdkktos? WALdSde // FhhteteoWdw. T RisClNE: RLHOL ji1-
hots RGquL, 2010. T 332f).
. a0odh ¢.d. d His. // oA T 1999. T V.169, N.3, T P.255-270
3. Ogilvie J.F. The Vibrational and Rotational Spectrometry of Dia-
tomic Molecules // London: Academic T 1998.

N

CALIDARC 1OrROARSLONIZIM rencsvdd dvdrtram s om

S.4. A0Sk jSse, ¢.¢. A0t0kiso0

RnIsdlskls CshdduinSdn Rz jHESe0GI2 dis. L. F. alzElsOgcOLd#0, 010008, 6.
PhisO%O, k. Jk0Istfonse0, 5, baktybek@mail.ru
oteOLd2MSd? GOydioE a2 kddejtehdlsls dois. fy. 4zddizjeo, 010008, 6.
oiisOk0, v, Fra02Isyonse0, 5, aa.baratova@yandex.kz

1 HOGs? 0Bl OolsistsOdsd B lsHE® o jteswistishishisets S jlstydisets Oo-
StscBOSO 1V st fidBsH jtdfteso0G T Yty ifiir sBkOLso0Gd™ OHJOYdBRET A Hj-
WjCkso o CtecffylsOtzOn o 6OLEEN jhdw 6l jtese jths? hisklzChizer o Hisyjihj
tfits jlsh0 B jtecdd et jlstsets osLBEZMH GdW oLOddsH Mok dR yofsdy
HEY SABglsquinSo- d HOWWzLdshis-Chtbestdel jBrm 6 j0Syd2. Catt=ydw
LOHAOYshR R HW.iCkte o Stedfis0ztOn, 4.t jdish Adjtedd At jShtshhses ofL-
BIZ>{H j&dW o fte JHOR f) djSHESEEHE " d3 tsOntfe jH jd jdd.jds te jO6 jdisse tfiedosHWs C
ndtjtecibofuinSdl AW iSkods, ysts YsLosivjls tOmikOktdedls!  AoskEydts
nlstezShsiztetsets OMtfis jHikikdy yofsdy o hdilsidd f tsLdud? k- lsWisos-
SOt dzts6ts WistedgOdefLaR.

ed BEH jEdtese0kdd BOHAOYdBRERES H W jCstBiE0LEa0GdY o SedfisOd-
zj sd® NaCl, tfisHe jtectizssd Hj2msods dskdLdelzsh jos dLbkzyjkdv, Bris
ZhisOdzsot juts, yists o jedudho Sohkyjdistoydd tOHdOydshE - HJW jSIsso Wadw jis-
v ko veshdds Howodjitesds esydifo hodsskcobdLOydd fidhsdBr, o td-
L1150l j Slststetsets HistsofiymtsHdls SO jedLOydw sHESsdhG  tOHJOydsdkd: A
HJW jShstso. Med Astsds, stz HishisoMdd™ o P jadw Cshyjdistoydd HIWJS-
sso o HABOGAY NS NobiBi GZOBEESHO W djG ikd] zHjz dses Laoyj-
G JBWistsdsOofstts? Astestdd Sy, U Wodw s YledLiOSEd sy hio fo-
BsecOdLOydd hofis ik

_JsHjtdese0hd) gesyjiise EOLez jady ¢ jlsjtsejhhgs? fistzShizer o
sy i it jdsho G jtedd sedifiz ket osLBEXHjhdY G0 Wis0Skot1ks2 ti-
o jlertshisq fisCOLOLS LOadhddstshlst SoftasdSd HJLOSKoOydd Adijtedd AdzjS-
Stesdtisets osLBEZHJGAY Bls fisjtidd GO0k GE? ZittewHEy jhashisd Golstedyr.



O IRUIHANARC R I CLPC ARIRSOE 29

3 jio sy Adjtecdd d Oddedt ydstkr j oL0ddisHj2Msodw edosHws ¢ SBEOLS-
006G GO s jientishisq hs2ydor s Wis0Ck0EAG TS CHORs ko f) SHAESEEHES2
tistedisshstt d ko jbduyitds H0i0djse0 ke Hsyjgashsd, uss dedosHdls €
LB jkds BjrOGALED BiuOnsduises oLoddsH2hsed™ d fisske jishisolzes-
PR St jsquinSan Jos0m isiese. I tjLzd kol Lsses ¢ jisjesc jakov St jlsdeo
Omsdfy, G jte0atisas jietis oMt jH it jttr R s tise jEntishisd, HisyGTd sBEOLSHE
L0addfls ks MSsteshisq sB0LEa0Gd d ¢ jsds jsedd K0SdR SHOfs ke, 0 50S>j ©ls
S0 o oLOGdsH j2Asod.

Rt fCrJAIWRC LI RCURC IO L JARRLD
IRrRstJIC1sJus? I ROLII N AL SB rRrsJuuR
yJJLAcso

@. 1. a0telkze’, r.a. A0nS0sse?, u.¢. Ydise’, ¢.f t0Siody’, A.d. stedkye?,
¢.). JOBSs0

'RECEISNCHR Wdkdot REIsdlskIsO 0L jets2 WdLdSd u tdy, 664033, 6.
RiCEIsE, e, fjtedssElste0, 1300, sigruna_nano@bk.ru
’RisClzIshCOW sBEONISHEOW Sdkdu jnSOv BeE Gdy0, 664049, ¢. RiCEISHS,
BB j26r2 Bkt 100, 89021762532@mail.ru

RLOJNsks [1], st teOLzdykrj foksisedd, s0Sdj SOS dhjdsduhSdy d
6 ja0tetesedyinCdy dunze sy d . H., fiedosHwls € dLijdkjadvd o fshisOej htfdd-
wsBeLesas? SN yjise S0 (2dSette). Jd OBkl tise jHjds dht jHse0-
tdj BdSesowLCishisd ddCetstd tizisyds did e jdkd™ otsjdjdd tejt0Shoydd OddLis-
stestydd (A1) [2] e=dkdeinyjeudd teshr n dGst jSze esHOBIRO 6G d e0-
LOGs, Usts HOGG 2 fOts0dsjists ddsjgls tievdsizts mewL+ f) gobtisedj?. vk jrizEshd2
tedzdsS, sissais0M0shd? Loadhddsshist dtd tls Bisdjied AShtfjledajdso, di-
Zehistedislz jls HOGGS] Ziso jiedHjkdj: HddwWw ksySo O Asts stfsteir2 AShY jied-
B jdls ) osHB2, LjzYRT j bsySd O d¢dCeste foydjdste i tOHCzEASOR, uykdr j
S fy M JBduinSddd dahlzes0Bkd, $ohdrd S f cidstetocduinCdBd duhkzd--
s0dzd, MJteOW S Oyddiso i) Oz jotedLdzs2.
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. .

+ o
toh. 1. At jB™ 5 j0SHOydd OndLisktestdd, o™ ydhzjstsj HEW tOLddys T ASHjtdm jdstse.

dalsistsr MydlkOsls, ysts HOGGY2 tfsHABH d&sXjls BY st dhtfsdz L0t o
HOEA G2 jo&g © SOy jhisej dsetsets & jissHO HAOGhEhisdSd.

Jqls jte0Iskts0:

1. ujfdBteOlsisa0 d.¢p. LA 0BMSEBYAEGEOW M JSEshSEYdW hfdEesBELESE2
M AHSEhS] yjdse iSO d JY 0dodtsese. // rdif. &0 fisdhSohkdy byydks? fisjtfidd
COGH. WdL.-d0k. B0ES. RisCEZSNS, 10 13 rRqL, 20106.

2. Jyohde Ad. J, nsksez=sdadhudeydy Mduédn d sojteH n ojP jiise. / f. S
ARuuUf., 1951,

JVJRIIVIPudC v SUTSUSSIRC STREVQ I JRY (HSRM
a#ler AR I3 LsrRm A Juor Jevcm dHav rronRe

J1.R. a0 hdCiso

RieCZIshCH? 6shizHOtNIse judk 2 Zide jehdlsjls tizlsj? fstseh jadv,
664074, RtClIshE, Y jed ™ jofCsets, 15
W RR fedCEOHEE? WdLdSd RisSEIshSets ehizide jtehdls jiso,
664003, RieClzIShE, azz1o0ts 4060EIHEO, 20,
RisCEIShCI? Wkt RuhisdIskIsO ¢OL jtedts? WdLdSd & T,
664033, RiCEZISNS, fjtedttlistsa0, 1300, E-mail: vibh@rambler.ru

SOEHAEOT G Lo jhdyjtdj usktshsd dgsPashsd dhlssykdSse  sOHO-
ydshbses duizyjtdy, sBihtjudedjs oviissd? kjdt dskdLoydd d osLBEMH -
tGaw o4 jfise0, tted Stiststeisds G0 ot jd3 jddztsds ofals jteoOizj 0,1-1 &y YlesahyrisHAs
its JHOO ddzls jthcodzset EHOLGEES osLHj2Msodw o o Csejtidlshs® tbiMd®k
AWW jClsdot0w dsdfetOyd™ L&Oyds ji ks fiskashisd (10°-107MG™) esevydn
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Az jClstetstzse of HY S, Rz jHEe0GAW WdLdSd oL0ddssHj2Mksedw KOSEEs diish-
et dLbkzyjhdw f 9P jilsest o AsHj dailzz ho seiizyjkdv fsLostvesls oblz-
BCls4 WeGHOB jGS0EAGY | shkser ovisCdjte jisdyifiSt? Az iCltshdSd o jt-
HISE Is,jz0 of G0 Usts? shise] i oLEOBO 90k dGsor j fdhlsjdr WWW jS-
sotzs? HAOChGhisdSH HEW dijHdydh™ &OLSd d ks jnddSd.

r&v o jozdLoydd Uss? difitzinse0ls ji2nSs? o kssHEtsedd tOLE0BEIOh d50-
(rtsc0BOtedlsk 2 BEsesCOLOL G2 s tfishistOdhise jhlishlz GOBESH jhdts SHES-
otz il T2 f) dOdsh jSzdHG & 0L i jkdjd stisdyifSa? mfjCktesdjists, 8-
ZOHOEP R orisCdl M jShi0t Gy ds 6oL i jhdjd. Jedcdiotdsj st
C0BBHS SBNYjuitdj HOjs PdtesSd? GoBt WekSydstotiGr A osLBEdks-
flsj2 o tsLottvjls LaOydlsjz ds YHikws yzehsods jeAdshst d HadLdst Plzdgr.
roGa 2 NYiCktss jist t0BEI0 i o X dB} BBBIGHE2 d M.ifsSs? hdkntsidLo-
ydd 1) iz dsissyd G GodkshjSzaHE ¢ ZSatedlsjevad wziSktseise, @0 -
ClziHEG " 03 teJdisc jhson S 6JikJteOlstte0dd, dastflza-idkrdsd ZOLjOdd, ¢ jdjolkts-
0d3d tzOLz™ d Htslzeddzd s ardd dissydkdSosd osLBEZYHJGAY EH=d3ddin-
Yjydd d GoSOySd &OL jted - fite jH.

4 itz Lse0kdjl HOGHE?D & jssHEEsEdd dLizyitr WehgHOG G0z g Y
shse jhdshisd doEsdhjeydistes? Eesddaiiujsudd died fiskhgsd Ad St
G505 osLBEXH & 9P jflse0. RifitzjHE00G BEPGT2 fHizek0nshjSZzgHE 2 tBl-
JBHBrR Ayjthr20 GOLEWH 0 osLHER] ¢ fisykhsokzshdd dilsjghdonr ds 0Sk-
squjnSds diyze isd o 60LE0BE0n: kBT 2 GjlssH GjSahis0Cts?  OSkits-
stflscy S HAOCEhisCd. tOLL0BEIOLO bisod™ BOEScOBOLIsEOW OYttOktztsd
BACteHELEOR2 t5jdise jisonis? HAOeEENsASd. IejHEEMJG dsorj YsHABHT
ik iHse0ndy dsBdhjhyidsera ftejH. Ied hoGelsuks? GodshiSzaHEs2
A jShteshhs? GOSOUS) BeksSedhsottse Er:BaY2F8 Hehsdetiso 6jdjtoydy d
G jedtzj2hsj HoBshEsy jkdj uonistls kdikd? ¢OL jthses dLdizyjhadv.

Jrodr tcrdJnRRe sHANWTPARR Aot ] Istousr
A struevPfIoMm R JAI SR sOY vl JAIVRY[US B
1A rtvJuusR vy s Tt CARSOVSASL v IR
I CtRIPAR LA IM SII X LU T O RUHBACLARR

.. A0nS0Stss, &.¢. Ydizse, ¢. f. t0Sjody,

RiCEIShCI? Wkt RihisdIskIsO ¢OL jtedts? WdLdSd v J Ty, 664033, 6.
RiCEIsE, a. fitdstist0, 1300, furax@yandex.ru

RLojMsGs [1], st ot jhhdotshs! fsEvedLoydsttn SoBtskjds ¢ks-
B ihujrudd yjdistsse sCohSd o CtedhisOdazon LOaddls tls oLOdhRHBE? stedjdiso-
ydd StedfsOztzdyjnss? s ihyised, ojSkttd tstvsdLoydd osLBEZYHOBM jot fio -
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50 d tiskviedLokistsd. hkd hssePdlst StedhsOttlz, osLBEZYHO jkEHREZ 2ddkj26%s
fsiviedLso0hdk &3 Mo jissds, o0 jady otz shd wkzyd, d ojhisd LOtdh+ Sids-
stz jdils =gdiinyddydd, tstvedLte0ke - o Holzn aLOdius t it jiHdCld -
G fashCshiswa, ks ted stedjasoydd Htst e = AL ds shwd Cs StedhlsOdd0
(GOtedazte, Fo-AJL © LiF) adH OalstCistets jiwydshk = d CeshiSitets jzvydistds?
wizdSyd? [2] Loadhdls sz1Ss s yomkssisT o0 jadw Cedhis0dze0 o Sodyjdists0-
ydd yjdbststse sSte0nCd.

A 0Btlsj BV izd tfistzizy b st jlsdyjnSdy o0 jadw HEW HOGER - Site-
e jivydstera WzaSyd? d tesejHjt0 ACht jtdd jdsoz ¢ow 0tlssOyd™ tiejH-
s> Jidses B jissHO. TOLE0BEISOGE 2 d&ols jd0sduinSd? 0Ytowols Eonhhdk0kdod-
Jis tfjtejrtsHT tlesdLotizbs? dGlzilsdtfsidishisd, tedjhbdibsodder j it tfistsdL-
o i s sl fdddisedd, d gi>ds B! fediitye fed LOhhdbkteiadd
He0CsdyjnSd t=ra AL

Stesgd oLdEEshisd StftejHJzikdY Sthyddstoydd yddistsise sSte0nsd,
e0BBO fsHitexdls JPY tHAR o0XGr2 Hi0CkdyinSd? oresH: YehisiCl
CletshiCstete jzvydistOw WekSydy (ssA) &0 feddsjts] wOmhdssiste jhkrm Fo-A L
slsteqyOlsji+ &0, 0 MdewWoLeY J dLdejedy o sBJdn YeiWedLOydshGY » SEdstft-
GBS0~ Z=BdRdhudeydd, orLadahY J, Gotedndts, HJWISSOdd sYisdydhSs? -
ojtentshisd, HOBE st disji %2 LGOS SSA, SSA Bl dhtfsi-Lse0shw o
Coydhisad ykzefisodis ji-dsets dustelzds jalsO HEW Csdistetsv LO SOy fsotsdy stflsd-
NS tse jtendzshisd dhikzHEz jdg - StedhisOddse.

ArotHT HOGGR2 OBRIST SO dselzs BYis+ sBSBA j& &0 k=BT J it ]-
HY, HOYBEAGY J dsdJdsy tfjejntHO yldstse hojudkdw o St A Sted jdisd-
teso0d T fis shwds, &jtfsHod> G & Slsdshdls jz-d&s e jHr COS yjdses.

(s jte0Iskzs0:

1. NnJsWddse, 3.3, IsEVedLsa0hR0Y dEGqGhyddydy Oksgse, GokjSke d
ClediisOtzizse / J. @ A6h. dLH. WdL.-g0ks. @dls-te*, 1959.T 288 .

2. Petra Schwille, Elke Haustein. Fluorescence Correlation Spectroscopy: An
Introduction to its Concepts and Applications. //Max-Planck-Institute for
Biophysical Chemistry, 2004.
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A.1. 2+ Cso

NUR. & ¢. . REWW ], 194021 ¢. v0dCls- jls jieBlztse,
bd. Iskdls jntdyjhcow 26, bel@epi.ioffe.ru

GClszOZA ds? LOHOY? fisote jd3 jdats? WALAS lso jteHisEts s jizO wodW jlsiw offyfndzg-
HBo0Rd] MYdh-L0odhddir= wekzjhkd? o &OdkBhstelzChizic0n. JMisBY2 disjts i
e jHisOadV jis dLizyjdj ¢jdjteOydd d HjljSlkdtcsa0hkdy hfdhkser isksSCse.
Clsd Ho0 tfiesy 0 stftcjHjiwesls Wistedsdteso0dd]j ftfdiz-Loadhdhr = WiskteOd--
o0kduhSdn WWjChktse (A4S), tslstshlz 00kdL A4S toLothwjls orwadwis-
sfsBJddshisd yjisets eWHO tssyhise o hfdhkses? hdhlsjd &odkshistizSskzts.

A tc0BBslsj tfie jHilsOot jdr tejLizz2ls0lsr dinfizjHiso0dkd™ ¢jhjteOydd hifddsosets
WBIBEC0 o Hokz®jiek~ tskiztfitsosHEdCor n MitizClizie0n. ISCOLOGS, Y
atizlste LGB fsctsh jhd) dikizyjidw tfiedosHdls € esLbdSkse jhds tfissisdorts-
sty ds GO0t jih - HislssCise A jShtesdkse fis Htfdi0kd Ao jterd d fiokdLo.

JdCteshStfdyjnSow tfedissHO AWW SO fishistsdls o Istsds, ulsts o ddLSshdddsjis-
ey~ MisjHOR (0 BBEAN dEhsots GLOdGEhistizCskze wadzw jishiw S0Sso ™ kd) BOkidy-
G2 Az jgdus wonhwedy dshdsde” ¢0 tedddnd (did Widkstkd) HisHite>dls Ezo-
c0ddstsd, edid2as) Y fYdal d CeOLdddtiza iz, IsAsthl aittevd T stfisdud-
hedj YjtejatHT MistfissotsyHOEENW Wk jkd jd hfdhsotes iissCo. A d0eddls-
i3 sk woLkdyudy Sohyjdstoyd? &shdlsjij? I teskdostsizsy ks stedjdisd-
tetso0dd  3d fdi0dkd HedosHdls € isWalz jddts AdjSistedyjiSsets sSo.

CChtf jtocds jtasOt s difyzjHtso0kdi? OLkdyizj dGodshistkzCsizisr. _froCtsts-
ostgsots] did Iswoe jyset) dLiizyjtd] JOHOES U disteds0nd € fhshSshisd sB-
0LY0. _JOchkdsts] tistkz) BY s GOtficlot bkt HOe0he jir bt tishCahisd histizClstz-
v, Tjedhistedissodidh osLadCoshd] o sBicOLYj WikEkEEd.

TJLizes0ls v iz jHtse0hdw Is jdstf jeOblztetks? d fstwiedLOydsdker - LOadhddhis-
Mlsj2 WikstsCo, 0 508> J okdvhdw Sy jdistt0ydd d tsHadMbshisd 1 jSltetdbs
%0 ojkdudilz Wikt fsofOHO® f) tojLizdIs00Rd Histse jHjbhkises BOSEs- d
BdSteshSstfdujhSses Ok0zdLO AWW jSisO.

AJGjeOydw htfdbsescs WektissSO Hjls0z ks dLizyjdd o tfiskizi0chkdst &0-
wshistelzClsizts0n. ISCOLOGE, Yt tBEB jEEkS) oL0dhEH 2Nsed ) hizh jhise jdkhks Zhd-
ko0 jls fdusor?2 WksktS. onhdksktjir ~0wOC jiehkr j HEY HOGGY - fistizS-
slzte 3 jrOBdLB3 ™ AYS: ¢deOdishSs] ton P jikjkdy 14JB0%0 d hdi-Loadhddss
O jvddj 40 tfsiWedLso0kt = dkon. e jHEEM jB0 BdSeshSsydyjhcow &is-
HJt! ¢jhjteOydd htfdhsetses Wiktteo o fistizd0chdls-Grn histzlsizs0n, Colsts-
OV tsLotizvjls seIWhddlst AShtfjieddis a0t ds GOBESHO BY J LOSSHSH jetts-
fisd.
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VIO R ARINtIrRWIRsS I, s LIS R
sovruesd L strRusOI IS A LroJre vydmwto?us 4L

L. 4 jHidSts, 1.d. ddtsSisse, A.d. ddisSkisss,
1.¢. J0tthte, s.¢. Jdlsdib

RufIsdlskls Is jfitswdLdSd v téy, 630090, ¢. ysoshdBdtehS, tfis. pSOH. fOo-
teJlls+ jo0, 1, berdnikov@itp.nsc.ru

rev ovi0hdodddy Cedhsokdse orisCsets COUjNso0 d&jsBREHANRE tisH-
HJteXdo0+ tisiwv Isjhtfjeokkztcr o ©ontkosj, sLostweshdj oriswedells Sted-
MisOdzdz i) LOHOGGE2 Wistedis? Wiss®BIS0 &0 ofjn MSOHdWA Is jndstzisedyjhSaet tists-
YJhno. Is@w kjdstfjeobizier o om0y oLOddsshowL0GY ) cdHeSHARORISE2
teOntk0a0 d LOodwis Bls slshshdlsjiAdE2 oy hisw teontiz0e0, s LOHEZNO
Cledhis0kz0 d s zetksora Skteshisj? o0 jadw Cedhisodez0 d sdetw. MHesojHJ-
&Y A jedsdsozrar g d ydhkihsarJ dhheiHse0hkdy SekejSsdodisets Isjtfdts-
BB jB0 O NSOH] tOLEOPdedhd™ StedisOttse, SsEHO djdw s slsdishdls jd-
&2 OHd) Rr/Rk ted tsulsd oL jhbs® tssodj w0nEz0e0 H/Ry, d thit]
orosHO 0 LOHOGGT2 HAOMjists CtecfisOdk0, CseHO tis | tsj Jcs tshis® HOHOis
Irttse ji4 teOMHfz000. M t5j>50n MdsjMOds? SstkejSydd fied WoShdistso0ddsds
slshdsjt-Gsd BOHdZN] Ri/Rk d fied tshistWiksd LGOyjkdd 4E0esWo Grg
LOaddBshise SEWWA itk b jtfsslsHoud Bls H/R, dijtshk tj dishslsshgr2
~0BOSIsJts. Glss MowLOds f) dLasdidhdwasd tisshistOdhlso jddkis? Wisteds™ Isjujuadw,
nOLOCk stz j COyfsojthr j Lo Hjtsjfstets2Cd Solststets? LOadiws G stskACts
sl fsslsish jod? udhit Grs, IPE0GEsEI Ma, Tj24sEHI0 Rek, & d & 6jt-
& jistsqu S 400k jisteso H/R, d Rr/Rk. Msd YOH jkdd ssoh t0fft0e0 dd-
MJ H/Ry = 0,7 GjsBasHARO fisHistes2S0 d fisckonsodhdj HA&OBYInSdR 4o-
60 jistotso tfisHSBAW HAEW tfisHH S toj>ddsse f) &OdBiE ) SHESEEHG B te0-
HAOEA G d3d teOMtfis jH L jkdwhBd eSOz dY R kit n fisksSse d fj GOdBsLj
tfizshCdl Wisstlstd StedsotedLoydd. voSd] fsskgsh jadv ook skse Yisit-
i%" o HAOYOLG] ydhit HeOhHsEY, Sl Hits iS00 jls dLa st j Loy
Gdv Pr HEW tOftfz0ote GOdBGLjj 90MG A kO jted0dse: fis Hos2Mmse0Bd s
MAHCE® js0tEdyjhSdn HE fidE s owLSdn sShdHGY . e jeS0 sty jkdg'
to jLizzs0ltse o 6> d0n 60k ks StedisOktdLoydd thesojHit0 GO tejHjd -
BYn Z6ZjosHBEEHOA. RMiZJHES0E SBojSisdodk 2 sjustBdjk o ©OhYEoa0n f
ydhzOdid Is0dGHISEZY o HAOYOLEEGj 0,013 O Pr O 2700, o PdiesSdn HAOHOLSHOR
vdhit 4eohesWo d ydhit ti2eseHno, ted skushdsitaGra orsson 0,1 0
H/R, 0 2,5 d o diisjtee0tz sistshdfis jidern 60Hdse 1,29 O Ry /Rs O 7. RLE-
Wihr LOSEEsE jtetshisd s jfizstaB k0 tid hotBtHEs2 o fidjNohds? StkeS-
ydd tied WoShdtese0ntr n Loy jkdva ydiidt Grs d Rex s djtej k7o0dkdw
H/Rs. ydhkjhhs diheinse0ks ewdvhdy StwejSkdons? d  tOHJOYSEkERS-
Cstzo jSIsdfods? Is jHfizssisHOyd s CtefisOdise G0 kv ks jdtitokkzsr o Gdn.
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st S5IR Ao s gl Jsusdo £ L fstruso 1 ]
LIF:CU R LIF:MG,CU

L. ABA10, ¢.u. I0SEdE, ¢.¢. =00 jo

RufIsdlskls 4 is~dddd dds. ¢.F. AdeseteoHse0 u J Ty, 664033, 6. RisClIShE,
iz, AOotstehCises 10, bonat@igce.irk.ru

Ui hdesWists ™ G0 shisej Wisstsdhissets &disdy P desSt dhtfsezALizEls
o COyjhmisej HJljChttese dstdLdiekz=h jets didizyjhdy. v0Sd) jes RO0t0Skjted-
fisfSd $0S sCOBJ1Sodo0E jdiswishis, Edid2%0v LOadhdishist o AisHO Isjtedstsdzts-
Bddjiudydd sls tseizsh jhhks? HELT o HishisOktydbs N diesCsd HAOYOLEEG) tis-
LoswEsls At sy jddo0lst tiseish jhhkizts HiLE. sStsdid Istets, sitedssizE=ad-
LWt &0 shisej StedhsOtzise LiF R0E0Sk jedLizEskhv ~ddsdyjhSe? dizjtelsts-
st d MizOBB2 ykzehksodls jirkahis s C a1 lsteOWdst jssot®lz d diw0Ste0ndksdiz
dLizlzyjdd®s, st tBjhtfjyde0 s Hidls jz bt j snte0djdkd) duwstsoydd.

rJsjShstte™ 40 shdsej LiF:Mg,Cu,P tsBZOHO® f0ds2 oV iisCs2 ykzehkad-
sJzAdshis4Es dL ofdn HJJSsEtsse G0 shtse LiF. JHEOSS Sikd ddsdtls ©WH g d-
HEshiSOsCse, dOteddsts, SOSHR SOS gk dkdd ulzehksodisji dshisd Y] do-
Gts o0 His 240° o ovfsCd? Wishsor2 fdekot, a0y d? dLdsjtsjddj
@30~ HBL.

ONJ2 LOHOY 2 Wodw jlshw tfskizyjdkd) HilsjShtted LiF:Mg,Cu,P o d3shs-
CedhsOdzzdyhSsds odHj. Gl fdkdLdls esejb! mjddisddd iy jdistses fdedko-
©0, Sobter?2 dd il ofj dLoghlserj HikjSkster LiF:Mg,Cu,P, tfts jHis0adwes-
hdj hses? e jhnse0hhkizs did fetdSedhsozeduintizts 0Bt jkSE.

WOdid BYad ore0h jir Cedhlsok¢™ LiF:Cu d LiF:Mg,Cu. raw ffistzizyj-
Gav dsusCedhsotdse LiF:Cu &  dhtfsziLse0kzd CuCl, 0 HEW tfsdizyjddw
LiF:Mg,Cu T CuCl d MgF,. [1]

v ofjn oty jkhtr~ tBEOLYSO BYE0 dLijtejh0 s jtdshisdhizadtso0d-
Gow Esddkghudéudy (vaf). d Stedorn va [ HEW LiF:Cu G0BZBHOENY SHAD
GoLSHh jBHjeolkzst 2 dS tfiedf 150-180 u, Ulss Rt fsehOnEjishw i) ddlsj-
teOlslztelz " d3d HOGGEY d3d. [2] JHEOSE, HEW BBEOLYSO LiF:Mg,Cu &0Bk=HOGEM
GJhisoBdidrJ Stedorj lsjtedssorojudedidw (sud). 2 ihsosdizrdgshis+ tisswe-
EwezOm d o Mo jssor nsHj sa [, d o MisteizClizte ] su .

it bisets COS HEW o te0P fodddw LiF:Mg,Cu d3* fis0kd diytfistz-Lse0k o
Coyghisaj 0ol Mtfjydowds sydhjedr2 CuCl, 4ogd BYd tfsdkizyidr
sBtOLY T s MisOBAiAdE2 Cedos? s jedsoho judedhdy. te jistsoratH sa fUsdn
sBteOLYse SCOLOENW LaOydsji b o j, yjd z sBOLYse, o0 jitkrn i) df)-
sz Lse0dd jd &Jsudh jddses CuCl.
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_JdsjteOlsizte0
1. Wjtskevhdn ¢.rR., ¢.¢. Z0t0jo, d.s. ©lzBOGOSES, ¢.&. IOCHAE, 3 .

A5BGE0, &.4. JGASEe0, .. Z.idHisdS. // LYisdSo d fitiSseshCsyd,
6 111, 1 3, f). 442-445, 2011.

2. Furetta C, at all, // J.Phys.D:Appl. Phys., 28, tsts. 1488-1494, 1995.

srJtroryrresdr R IrJINRE JAURY rHSRM bl J[suud
ARI L oud Lrvpund

¢.R. ABGHOGES", ¢-H-J-""fr]lssfr]<;q’21'2

'RECEISHSA? ashizHOBhISs jkh T2 Is jrtduinSd? kade jehdls jls, 664074, 6.
RisCEIsE, e, fjtedsstista0, 83, alex.bogdanov2012@gmail.com
*Rithlsdlstzls ¢jsadhdd dijkd ¢.3. Adisctonse0 o f t¢my, 664033, RiECEIShS,
bd. NOotstehSies 10

AdHE0l B jls0k0 T Mzttt jSedMehsj fisjHddkjRd]j, SBEEOLSoOMGES |
oSt it j stz jSlz o jlsO80 o fatshsd Stedisodzduifcs? & jh jisSd, SBEOLE-
0002 distr jSkt0ckd ofsHT. o0l B3 jls0G0 BBEOLL ™ SSESE ted orfisSdn
HOOE s (GO jts, GO GEENSES HEzj) d ok jistw Ok ds Szt ds s LO-
0RO Hisls jdydod s ds fjssukdSsds et josHEEEHESES bistkdo0.

OGO ks jists jisyifSO™ ©0BSkO Yiiowh ji0 CoOdistsats-RdBdyinSshE ds-
Htdeso0tds BYsquinSdn fos2hse cdHE0k0 Bjls0t0. HEcrONGs Ykl ikt  d
t6 jLizs0K0d, 02 WhiHOd js0u dset fcish jhd coHts0l0 B jisono fids i ik
o (LB jied sy ik BBEONs GO ~0.8 11 s fi0at jddts fis 4HEd Ih (dh.
1). utfjSht st jGd™ cdHi0lso Loadhdls o s fisjtfidd Lotk jbd s 2
B SEE0G BjS0B0 T & G Lot jGhscs st fHedbls o GdLSsAtk e jisdy-
ez sBEONs* &0 ~0.2 41 s MOt jded™ ) tisddishis+ts LOYtShdjdik™ 63 coHE0-
st5ck.

2,5

2

......... E:'s\?;:yﬁsf:jég;i;mmm tq'fr] 1 -]OSq'fr]q'_
disflsr  dsdaofets?

1,5

Im(e)

. e e | WOMS] HOUEJCKte]-
MOSEHYY METaHa lufr]QlSQ IﬁGISdZduOJ-
nea lh dlefl]lSd tSlS "-OZJ,tGqu

0,5

Y JteJnSHO

T T T T 1
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3Heprus nepexoga, eV
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edudlr HOGBY R BB jhdishsj? stflsdyjhdses tsedsh jidy cdHtOlstse
B jls0k0 Zjx0 o jots AdzjSstetsdads? fistelzClsizte j. mOtsOCls jto &sCOzdLOYdd otsLBlz-
MHjEG R hshisswid?2 d fedissHO stfisdyjhSdm it jrtHESo S0S>j tBREZ>{HO jishw
9 HOGGR2 0Bl ].

10860 o tfisizdz j&0 tfied fsHHJieMC) AAY "Rk jHES00GdW d teOLEOBRISCH
s tiedtstedfls jlstz 3 GOtiOad jhdwds OLadlsdw dGOkzyds-ks jrdstsedyjhSeets Csds-
tiCho tshfdd &0 2007-2013 ¢BHT™ (4s — 16.525.11.5013).

SJI3?S5uv e FIrdIRtLADWRE drsvJazsm
NoORFISrrsuvdrE gl v JA3m AL rduoJenzm
StrRuuvG fFom

L. ascHOER0, ¢.R. REEOtedBEse, J.A. 4itejo0

RUSEISHSA? eshizHOthIse jah 2 kadejehdls jls fzisj2 histssP jkdw, 664074, 6.
RtsCIShS, kd. v jtedrh jomCses, 15

ed Yl jsBOLse0hdd dLbzyjtdy fis HEs>MGY 6 okhserd Wikhssd tis
WOnsslsj o djbdhj2ern Stedfsoet0n obLdsME0 SHiSt jBjGEoW tjokdLoydw
Ctzdiz jOtetsets o o jClsstiaes NotneahtdLiO. oMyl GOts0at jkd? oSttt
o5 fdGneshALBO HEW Helzsih R Cdiisdtdse Wodw jisiiv 0k jB0sduifSd ctsts-
(BSLHCER LOHOY,?, YsUsshlz o dofsswh jj atsjiw fizh jiiselzls dsisH jdd 0yl
UsdT oLOdsH M sad? bEEASE o St jH bk R StedfsoetsWdLdyinSdn Yish-
Clsflswr.

A s jfyjsOatz jtis? 0Bl 0Mik0tede0 s kol jkOsqyiiSow disH ji-,
tsLotkvshow goffijudisT o0l Zazr oSttt fohrtshdLid HEY HoksheY o
CloqlsOtztse o k=BT R fjyjkdwn HelzshGY A StedisOddse.

dted 9 jSlssteliz = oLOdwBEH j2MsadWn hojlsarn otk o & judhkj2d% - Sted-
fisOL0n ¢BSj dLtjbitd et kjdHE HokkW dydkd Shhksens? yomsssT
titscforsHfls € dLdsjsjdcss dltls jazndodshisd dzy0 thtejsBteOLso0GESEs Lty jdkdw,
osLdCh jots © sBRONSd tfjteihJujdd” Hjcor  HolzA. Iizhls+ ostzgsorj oJC-
Ststsr Kk, d K, otskd shtsekr S yomsss, fishsteevshdj ast y, d K, - osthsets?
o jClststs s jSBIEOLSO0GMEEE  dLbzyjhdw sBEOLES f) CeohsodsWdLdy s
Siaes z betr dy, dy, ds. s jCydd s o jSkstese 40 YishCiis xy Slskshd-
s ji s shd X SBEOLEZES bazr Gy, Uy, G . AGSYdHEOEGOW WLt Bj>HE 6-
2ORd di, oy o ds tfied Esedd or stk jtdy WoLsREs NoBrEsGdLBE0 s tj-
Lizizs0s0c3 tftstso H jdtz ¥ Oy jlsse  ddsjls iz jHEzEPdR odH:
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q, = arcsin

n
L2 cosy
1%2

GHj N, N, - SO0k jdd q’tecioiisdgoic;dzq’w CloqffylsOtzz® Hizw oLOdBEH j2hsokzsFdn
flolsorn oty Shisenrn YOS, SEsserj wofiydisr o0k f) ditfst-Lse0-
GdjB Witz Al jhji d wjkkj2t0 ) Zyjsss sdyo eLoddsHj2msedw; 1, 1,
- HEdtT fejlsser T et 1) ostuse  id o jClst0hkd K, d K, .

20 Bhhse ] LOLEOBESORES? Bl jkokduifSs? BEHEd fshstotjtd Cisk-
sk jts0w Hteseie0BBO oMy etse o jClsstekset NdBrestdLBO o eshistodn-
filsej HolzshB R StedfilsOditse szt fiddcs istsdfd] mm2.

NnfoLtreAr I R At roRre At R4 00w
JrROWRTtA3m Jrrv s £ s,
IJoYorL3C ¢ HMRITUWRLI ItJevtowvd .-
WSt GEm SIRIBRY esR-I I CtRI A 3sm
drsvJtwvzsm Ivuys ]

.. a2 jBSE, .. JOtlsr&sody

RisCEIShCI? Wdkdot RuhIsdIskIsO ¢OL jteds? WdLdSd & ¢y, 664033,
6. RiCISNS, o, fjtedstilstsa0, 1300, ste89@yandex.ru

10HOYO 0BT fshissds o Hsorh jhdd AWW jCldotishisq aSLBEH kY
fosdLotids tted jElsdeto0td r~ sHAGEYG - Co0tikster ~ hdhis jds f) oBLBE bs-
s tstft jH jdzjddw dm sted jdlsOydd o B lstsHj Weztztsts jiy jaalstats? CotWisCOd-dits2
nCohdtslzesh j2 BACEshestdd. 1 jkdj Shksets GO teshitothise jhks2 dis-
Hiz&vydd fsevedLoydd fle jssetses sk o fjyjkdd osLBEMHOESM jots ZOL jtodsts-
65 dizy0, onsHWP jets o el jClsdo SEhWESORGIses NSOGEl =P jets BaSEshSEYo.
_JOIs jdz0lsdy jiSd2 ool d Lhdsedwy, HEZW Clsstern tftesosHdsh 0y, kj
Md. Uss o [1]. A SOyjfisej Ote0ds jisted AWW jSlsdfatishisd e tfteddavists slsdash jdad
BOShdds0z dtsets L0y jled™ dtals jdacfodashisd G0 &Edddsiiydistsd HSOhdtso0d-
G dLisBeON jhdd GdhdhkozGs osLBEZYHOjhiSes HAsEY ¢ 0h0dscdydishz
LB jhdt ROShIROE & osLBEZYHO jds6s HAtfsdW.

1 gdtesos? tic0SsdSJ HOGHOW LOHOYO tsjMOk0m ) ditfsizLse0dkd.jds dd-
G j2bs-tstvedLso0hkhses onsHESes  dazy® [2]  (e<9%),  tOHAOLAdis-
fsedLso0hdGses @izyd [3] (e Hishisdeojls 60%), BB jhtses ydhddHtedy-
NSes 0, jSksihses JzuSo [4] (e HENsdEO il 60%) (LEOVjGd™ e Hi™ GOPJR Eids-
od2).
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WJHBMOLSEd  ydzd@Hteduintdn ojSktekr = tzySse Wodwjishw s>y -
wshis+ Isdntdydnss? ©joedLoydd. tokdd #0dkd BYas fejHESM B Bz Hiets-
hissj o tojOkdLoydd djsHGREEHES] ydeSzdVieks-tsivedLta0hns] Mo jiksots ]
sz onBHERES Gizy0, HEW CRistteisets woniydisOdd ™2 Yoo st WWW jSlsdodshisd
nshis0oww jls 47% [1]. VHJM* © yddwa tfiser b jhadw Aww jSsdodshisd & diiizdniz-
JB  GJSHEGEsHES]  AeedtlsdyjnSd-teuvedLte0hks) ttk) (Ex=sgn(cosj)-
Aexp(iF)sgn(sing), E,=sgn(sing)+Aexp(iF)sgn(cosy), J T eiVekr? etk o
hdudedd &zyo, F d A T a0t dielz 3 00k jiste ™). IsHBBEED YO0 jtso F
d A kzHOwsh+ gseizydis+ eohuylsés] Lioyiedd gote0ds st AWW jSIsdowshisd 77%.

10860 ortfistzdk 0 s tfiesete0izB0d JAn tdw (HesSs 111.9.3) d 6 f
TP - WP a0z (JiesgSs — 13).
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2. B. Sick, B. Hecht, L. Novotny, Phys. Rev. Lett., 85, 448274485, (2000).

3. H. Ishitobi, I. Nakamura, N. Hoyazawa, Z. Sekkat, S. Kawata, J. Phys.
Chem. B, V. 114, No. 8, 256512571, (2010).

4. H.Wang, S. Chang, L. Lin, L. Wang, S. Hao, Optik, 122, 7737776, (2011).

AU TOARC RUIRUICBLIL oL AtcJatPr AR
Youu Ju FRYRE O rtn A RUJLYWRC d stREsOIIPMm
Er:BaY,Fs 3R L =0 B rRAuswsdysc

A.R. A0S, A.). stdottsikitsed, ¢. . ABtsegHL

RieCZIshCH? 6shizHOtNIse judk 2 Zide jehdlsjls tizlsj? fstseh jadv,
664074, RtClIshS, Y jed ™ jofCsets, 15
RiCEIShCI? Wdkdot RuhisdIskIsO #OL jtedts? WdLdSd & T,
664033, RCEISS, fitedstlistse0, 1300, E-mail: vibh@rambler.ru

Med EOLJews? RS-GOSOUS] (972 &) StedhlsOtzese Er:BaY,Fg o sisCigr -
stscls  fslzCstWsCOkdis tojLiskOlstsj 6 jdjtedelzjshiv  &didd Rs-dLbizyjdkdw
(2740 d&as d 2900 d&R). ed Astsds GOBEEHOBIW GOBBts MistizshiselzsPdn &dddd
LA (378 &d3, 382 k), odHAMBB6E T 407 dds, 414 &k, 541dd3, 553 &k d RS T
1230 i3, 1650 tacls 9 ¥ Gz HJGdas6s dLizizyjddw.

Jdddd ZoLjedret duiizyjidy 541 dds, 553 td3, 1230 3, 1650 dd, 2740
%, 2900 G Msslsejishiselzls  dLodhistz™ o3 dLizizyOlsja+drds 1k jSistetstd a3 Y ted-
ASHOM o diskom Er*[1]. LisOdiset jdis, st o AsH duiizyjid™ &0 541 ¢d, 553
&d [2] d 1230 d&3, 1650 &y ddzdls So0Hte0kdydrj Loadhddshisd is dds jdihdo-
weshisd 0L jteks? GOSOYS. Med wOktsond; osLBEHjBAd (1=970 ¢&d) SOSK2
Md  dshGshisas GoBkEHO W dLizyidd] ¢dh+ &0 2740 d¢ds, 2900 &k Slsd
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to jLiz4s0Is T tslse jtec0rsls St jsOlscfods™2 BjrondLd d fiewdss hodHjlsjz sl ls
%0 HolzAhsjiyOls 2 Htsyjhf osLBEZHiGIY &dhd? dLkyisdy Er* T 5416k,
553 i, 1230 dids, 1650 a5 © StedlsOtz0R Er:BaY 2Fs.

A Ctedls0tt0n Er:BaY.Fs kdidd ¢OLjhses dLizyjédy o v (378 dd,
382 tk) d odHddss2 T 407 dids, 414 dds tsBEOMWA MYjSki0 d&j hHowrom™ f di-
o stz &3df [1] oLty jz G Bd 4t jrsHOB Skttt o dshon Ert. uf-
SOGsot jiis, st ZOLjteh j adidd tied 378 dids, 382 dids of 407 dids, 414 iy GzO-
BZEHOBENWY tied dhls jehdodshisd HOBHES? Rs-OLjkks2 GOSOYSd, tikjor-
hosh 2 ~ 0.8 JAk/Mb®. std lsses, §060 ¢k didlzyjadw ted 541 &6 o
553 G5 dosjls LaOydlsji dlzes s jaidoshist. Clsd shise jhdshisd ZCOL a0kl
G jdhkjhs] hodstts jsBteOLta0kdj yonssls ddkd? ordizyH jhdkses dLiizyjddw
Er* tfied 541 G, 553 G, 1230 &3, 1650 G, piotdL YSOL0E, st bjtdhi?-
Gats j Mzs> Jacfj uOmissls kefted2 541 ts d 553 dacts 1) YOMIsssOdef dzadzofcf 1230 o of
1650 G Wistsdcftelzls fistslse jishiso jtatts dzddofdf LA T 378 &, 382 &k d odHd-
e T 407 tis, 414 ds 0L jtetasets dLdzyjdaofv. rOdGdkr 2 tjLizzs0ls 2SOL 90 jis
GO0 HEhsOssyGs orisSlzys Gjtdhj2hlzys oshtdddydeshst o COGOLj oY diz-
HiGaGses duilzyjgdv dskse Er’t SedhisOdse Er:BaY,Fg

Jdls jte0lskzte0:

1. §.¢. sofiwahCd2, utf jShteshCatfdw CedhsOddse, 3 02C0, 1983. 232 c.

2. 1.rR. 20" PgdCe, A.d. stedotetltad. Auy, 2008, uv.50, —9, +.1600-
1602.

IRITUNRC I oJro ddvfsdIrRat LISR I fC touY U
1Pt Lot vdrsvtdf S LI IR R RIICTIOWRR
s JrrtrnRC MtJIINJLSA A sdrc freoJrJrE
g3 sUTINJU LI (UERR

S.¢. ABH 6o

Ri6CEIshCd? eshizHOtehIso Jit 2 zkdojehdls jls, 664003, 6. RieCEIShSE, BlzE-
90t 4060ted®0, 20, bondyrev@mail.ru
RiCEZIshCd? WdrzdOt REhIsdIskIsO ¢OL jteis? WdLdSd & J ¢y, 664033, 6. Ri-
ClzlshC, a. fjtedssilstsa0, 1300, bondyrev@hotmail.com

RLBjEjGdj fisHjEx06d" 5Shd (HbOs) d HLsShd (HbO,) Wistsds ¢jdss-
czsBAE0 (Hb) o CBj G jlsHist it Skt jisedd dsLostjis £onfydsok?
G SSEICE fejHiss (s seivdE 5SOGd) Culkyjtstoyds (4) CikscksadR0
(CHb = CHbO, + CHbOs) d flsjtfjt* jes sShdejtoydd (C%HbOg =
100%TCHbOR/CHD), &5 d StisjHjeds! fisHjex0hd] Hikedn ReskEWssss,
dj=Pds JoSq et jhd” o HYjSseotbgsh HIOYOLEE] 450-800 G, JLikssH
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OalssCOkdBtesoCd ttedds iyl HEW teOmy k0 OO jistetse Mtf jEhstetsWislstsds Jisted -
hCE2 dsHjdkd 5B JEO f) B jte0adsds jtedts teOmtfts jH jdz ol &3 RletdisWistesd, tfisjH-
hisOadz jhdks2 o te0Btslsj (1). A COyjhise shbsodkses (HERJRORSGEER) HtetdsWst0
ditfsi Lz jlshv 6 jieetzsBdl, Stk tijHhksOodwjls fi it iesdLothdks2
CsdpyjaasteOydd sShd d HjLsSed Wisteds Hb d, 50Sdd3 sBtsOLE, LGOjhkd] tsCOLO-
s jdzw dBstvislasets Ysesh jaow (0) Hiw Hb Otfisdsted dLohistts ssiz+Ss o dLshsj-
hisdyghCdn bsyson, sts jhis+ thed HEdwOR ostd, Hj U HEw S d HJLSSH Wistsds
sHA®OCE. W Okdyd] hjdd 0Sdn kssyJS o ZSOL0dkdd htf jSiste0dz1dsds HJOOLS |
tfsLoivjls HishsOkBydks ssybs st jHjzds! cWishsosjé thkoBizjkd) hojlko, &j
sBzNsok jhhks) tiscksh jkdid shbsetrd teshswWistsd, Sttt HEY Sy d
-t s jtetfisdzdislz jisiw fsdbsdtd & oM oltstes? fisjifjkd (2,3). 1on-
YJls SAWWydjdistse fstzdisd0, disHjkdelzEs P jots Wiksesj shzoBd jdd] fojlso
(-LgTh), 0 KOS L&Oyjkdj C%HbLOg d o0 jister (m, k, d Tp) dsHjkd (1),
ydlsre0Eh 2 & j0atkh jhsj eohtiejHjEjkdj nethaWistd, tsHBEOIShw f
gtz Lse0kd jd3 d3JssHO 0olstsCOkdBlsaSd.

stedlsdiedds dhlsdiezshisd isHSBEOGE  ~ YOt0dJistelso Wk jishw dddz 20T s
OalstsCOkdBtesatyLE? Loadhddsshisd, o Siiststeis? tfts shd 0Bfydhh Blsts jds 0o-
Gats0 jtotits oBLIEONSO=P jj L0y jhdj U Hiw Hb, 0 tfs sho Stedbols Usds stsySods
histfshisotzjits L&EOUjhd] stsdyjnSs? fiskeshisd D = -Lg T, dudjejkhs] ted
sl jishisolz=sF j2 Hzdd] osdd ™. Ishwishs, st HEW Yiskkzyjedv kdlkj26E2 0o-
ssCOkdBlesotydks? LOadhddshisd tied tfsHBists) L&Oyjldw CY%HDbOg Ists jBlz jishw
LEOGd HOt0ds jistetse  ftf jSstetsWislstsd jistedy S dsHjdd, HEW te0fygls0 SChists-
LR, © Moss BYjkjH, HEEMES BYS dLojfists Laoyjkd) U ¢jdksetssdiz0 of
ondd MY JeteOidists HJOYOLBEGY, 0 ¢d bew+Ss o disheinisduinSdn sySon (IS
Jhls2 vt ds BY s+ Lo hists C%HDOg). tihdis+ sz LOHOYE ZHOERM* BEOGSHO-
oW Istseilz, ylsts slsCaztsdz jdzdfj OolssCOzdBlssotyks? Loadhddsshisd s ddhj2ks2 o
stsdy Mzizy0y, Jidzd shs o Lo0Es bskASs d&jojtehrd3d L&0yjhkdvdd fots0ds jisteso
m, n d Tp NSk dis2 BtHjkd, tltBLOMOEsNdn & jte0obsd jteds ] wontte jH -
tjhkdj ~eshsWistd o kiskzh j tBeOLYO, BzHJlS dijls! odH dGshsisthdks? LOadhd-
dtshisd, SlsseOw HishisOEYEE Issyds dalsjetsedislzishy - Ghsesyt ks st s+ 2
fisjyjdd. vOSdd sBtEOLSE, LOHOYO BORBMHJGAW YOwok jisteso m, n d Tp &isHjzd
Byl tesosHdsA W itz ke, COS 0hhydisOks Witk shkzoBkjdkdj o tis-
HBBBOGE L&Y jRd] C%HbDOs. stedlsjted 3 tis0adizAdshisd tfsHBEO Yote0ds jistetso
LOadhdasshisd -Lgut) sls Hedher osek* d Lioydedy C%HDOg Wadw jishw fists jo3-
Zjkdj € 1 Hihste jekshsd 0fYEsShdBoydd (R?) 0olsSotdBisotyns? LOadhd-
Bshisd Yekdisdsd; (HEW ishistesjded™ dsdsesytjn0 dhfszLso0%0 Yisets0dsd0
EXCEL). wjojhr j ow0dsjbter Wistsosets shizosizjhdy did G jstuttsj Lkoj-
#dj C%HbOg dhSezsyoEsl sybizs 0ttfesChddoyd 0alktCotdBtetotyks2 LO-
odhdasshisd, K0S C0¢ o Asdn fkzlzyown BlsChishk jdkd] 0oksSokdBlssotyds? LOad-
hddsshisd Bls addj2us2 Ghdls b jktkrthsr2 R0tk jts. Ishizj fsHBREO o-
0@ jlstetso Wislsorets ShEoBEjGdY d GORBHHIGAW fisidjed sShdejkoydd Hb,
iz jHizjls  &O2d YotOdjlste™ Tp, m d k dsHjkd. stedljtedjds tieOodhdshisd
sHBBe0 00 jisteso o Astsey fdzizy0 wedw jishiw fiste josdzjdedj OolstsCOzdBlESoBY-
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2 LOadhddshsg S edtj2hskl odH. drydititd HoE0dk jsese BEHjdd tis-
Lot jls o7 Hjkdls! SNE0BE G Niojk0, Ssbiis | SBlhkset s dbjkhs Yeets-
b Hb, d wofijudisols CHb. [iltedif® tisit tisHesE0 JoLod jistts
corBieshire &0 OolssCOtdBtesotyhs? Sedos? & selidsot k" tiscish jidjdk
¢ josesBARO did (GBBEskshas BjavsPddhv f) HEdes? osttr) cWshiserde
shd0Btjddjd Moo d dsels BYlst fowLoGr f) discesP jidjd flo 0 Resksws-
w0%kd, dii=Pdid 4dSd setsh jgdv o orBEOGusd IS0t dsd HIOYOLE-
. LEOGWEEEOYdY OaksCondaissasyls? Stdos? § LOadidushis EOfjydOd-
st Hisesh jhdv s Heder ostgr fsLostdls o adst d dLdjidls! scsh j-
tdj 9.0 s SeshEWstodd d Lomiudlsos! o (it jndkt=* tis e jdk) Cd-
YitssoydEs did tise jierdshisiss Jusshshs-.

Jls jte0lskzts0:

1. asEHYEjo D.¢., utfjCkietwislitd jisedyjnsow dsHjk+ HEW Oy ko tfis-
csh jidv fojls0 o fejHOR f) d 0ot el Ot jHizjkd & dhkjHizi-
Brds  Aesdswsksd. X L iHEzEOSHEOY  hCsEO-hjkdeoe s
JO5 IRUHANARR R OB ARIRSE 26 - 31 de@v 2010
6., I jiss mizyidte, tishidw

2. Kollias N, Bager A. Spectroscopic characteristics of human melanin in
vivo. J Invest Dermatol 1985; 85: 38742

3. Vogel A., Using noninvasive multispectral imaging to quantitatively as-
sess tissue vasculature J Biomed Opt. Author manuscript; available in
PMC 2008 July 7

JIRCWRL RIS ARItISURI P, RM
srtF L tratr AR Ev” At 3 AL ABLIRITC
SOI?ARC

[ .R. at65Codk0

RECEISNGAR WOt ruflsdlskisO ¢0L jistis? WLdSd u_f Ty, 664033,
¢. RECEISNS, bt Fikdsiste0, 1300, baikal@ilph.irk.ru

s WhtsdHOR P jisyss-LjBje G R &js0ztse G HEELJEIGY | dsg"
FI', dsir OHI d O, shizh jijsod™w Stk jahoyds dLBrssydgses tstsyd-
S jEAtises LOBWHO st jmo0l jdistsets g jnbisets COkdshO, fsLHOES Bt ]
t5OLGEEBEOL] Eu Y jdisttso.

1 rRs OYfjShtsj dLzy0jdset Stedijsdbkd CaF,:Eu, OH, O o tB&Ofisd Bls
2500 His 3300 5™ GOk LOWAShiese0GY, Chisdj dLojisk n, WH dsorn 1fis-
sh) YisetsP jadv (tdfh.1). Jid fsskejshisozesls tis 4O jikz Bk jkdts, cotLdtz-
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hjggrge CohesesHisH 0P B HIW.iCkohd Eu® yjdstod BStij GoLSE?
A jlstedd (stecfestOt-Gs2 d SEktEshRBAYNSE2).

2670
3278
3327

2631
2816
3226
3256

50

55 -

npooyckanne, o

60 =

2500 2600 2700 2800 2300 3000 3100 3200 3300
1

HaACToTa, G

1d.1. RS MYSE CaF»:Eu (2 0j71%), OHT, O°T.ySor J Jsush" Ssdjyid’.

WOk tBEOBE j&E, st tfesHEEYdlkjz a2 Biyde difkjHizjgsets Cted-
nsOtt0 fied 873 K LiOydls jitts kzasjd+ M0 jls Cisiry jdistsOyds fistelzClsiziets n dfts-
5o OHI', SBEOLEo0GET R o tojLik 0l o 0F dodkdw SeoyisOkz0. TOhkJj BY s
dLe hlsts, st o sy BlsXded woLzhoskhw dsgr OHI, eshjuhdj o
CoeflsOtz tfedf s jtedgofy Sl slsxdey, & ¢ ofzjnked]j orE0F dodndw. IsCo-
LOG, Yt tfistsHizGIs T 0Ltz jizdw distse cdHtstsShdiz0 tBteOLEzEIS H-flowL+ lsdtfo
OH&O f) SofzstesHiEH e 0P did HIWiSs0B, st HESOL a0 jishw fistslse jlshis-
olz=sPdid tstshoBd Yisetsh jady o Rs fitfjChtsj SteofflsOdEzO.

JOIRUBAARC R J U (2R3 At
Jdstousr do-JaJuoy O I A JAIRI C Fo-WRC

[ .rR. ateBCod®0, ¢.f. t0SJody, .. JOklsrdisody

RECEISNGAR WOt rRuflsdlskisO ¢0L jiskis? WLdSd [ Ty, 664033,
¢. RICEISNS, bt Fikdsiste0, 1300, baikal@ilph.irk.ru

A s jteOliztsj  fudisOlshwy, s  WisstedH  i30cddW  teOHAJOY dftstadsts-
Zhiss2ydor 2 disthkr2 StedhisOdd, GohktEAS, yst o &ji ¢ tBEOLEZESkhwW LOEW-
MG o GjAse0d Grj Ot jeOlstr j yjdster sCEonSd (AJ), s0Sdj SOS Fy',
FoI', F3*, Fs Ajis GOD jos difiyzjHise0how Bras tfissejdist AWW jSlsdodashs
fSLHOGA Octs jcOlsk = AL o MgF, tied ko jedy,ikdd HELT 9-BBikyjhdw.
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RLzZyjkdd MfiSkese Yocush jddy f) tsgshas  htf jCstaWslse it
Perkin Elmer UV/VIS Lambda 950, fajyiddv f) fedsh1s orsCaieiL jhoes-
b jots CoeWisS0ZGes BdCesnSsyd MT-200 tfied osLBEYH & fdSthjSizaH-
Grdd @Ok &gd duistizanOkd o-sBikzyjhk = Sedhsokise MgF, tisCOL0zd
sBtOLBSo0%d] Biso™ ~ yjdistese. 3 0 tedffy. 1 e jHiisOad jhr Mt jSlster hojudkdw.

- E15::1
4200 7 4100
5 i S 750-950
i 100 520-620 /0 0-850 g =0 00
% I:I T I % D T T
E 450 650 850 E 500 700 G0 1100
JIDMHA BEOJHEL HM
IOIIiHAa BEOJHEL HM
0 B

dh. 1.ujSkie ™ dE=gdiinydeydd o-tBEzyiGEses MgF,: 0 - fied esLBIZYHJGId 0L jied ™ i3d
stz O f) Boen =470 & (Wdizlsts 500 &ids), B T ) dgocn, =532 dady (Wlizlste 550 dzc)

A 16 jLlzs0k | ov ity ji e ok jHse0hd2 Elsodset jis, st ofs Wist-
o] BOChAY, ob-tjlsor s, AWW jClsdfotshls fsLHOGAY o SBEOLEeOGI™ F, F, d|
0 jleEMISEs, BEEjj NtsyET S 06 o0kt n AL Lioyds it s obLEonsO i f ke jed-
JBdjd HELT 0-BBEEYjhd". As-oksErE, o Sttt MgF,, SehbyjGhss HE
HELT 5*10%t, SBEOLZHEY Gorj yjisr sSEORCd f) Jatshodd feksh jad™
5Cisits 445 d 610 did, sk e jdds. Rad dsets BTl 06t jc0kBY j AL fs-
flssPdj dL Bbijj HokR Ohdshhr D 00S0knd2. M-t jsidn, o Cedfsottj MgF,,
BBz jGHES HE HELY 5*10%t, GOBEZHO W E=ddijhyizudy gsevn AL tid
L0yl jE S BESR)j HEdhhT T o6eGOs, Wik CEddhiydetss Fy yjdser (e
1max=665 &R d &, o diisjeadtj 7500950 Gkg). JiftejH k" ots jds j0 LOKEZAO-
GaW e=adEiiydeydd Usdn AL J&d esk0LHs BSE) HEdjE G, yid ~0toS-
it HEY Fp AL 0,=18,0N0,5 i) (Hdw yjdistetse, EEdzdzjiudisze=hdn thed
665 dck); U,=23,0N0,5 df (H&w v jdlsieBe, d=dsizifydez=Pdn o sBEOsd 750-
950 tick).
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ST JoORIV RIS tLr rOWRE R PARARICARC
FCOoIIRY (eSRAVLGLLY PuURA U 1O ROAR LOUS-
Jatda oo zsm A IR ¢m zc f Jvsm Lroo 1 L1

J.R. a65Cod®0, .. JOtsrd&sody

RECEISHETR WokdOt RflsAlsEISO ¢OL jists? WdLdSd &L e, 664033,
¢. RECEISHS, bt fjtdsshlste0, 1300, baikal@ilph.irk.ru

riv fisLHogay stsquifSdn LoYsGAuoshdR fisjn o  Hiszedn dioSiets-
st 2fse GO ShGsej ZAS f ujdiseond sSEonSd (KAL) GisBREHANS Zydlst-
o0k! WOCksier, ST kRzHhOst stisdufSdj fos2fse0 fejHT, fsLHOSL
st jdles G sHusEEHESS! o Lot jHikjkdd AL UsH Hi2fsodjd
LOHAOYOstsets o W idsisishiStHEGSEs COL jehses quakyjddy. [HEAR dr ko-
G WOCistetse WolW jIsi™ G oL j>|tis SBEOLS00Gdj SstbsdHEs P jisydses & -
SO0

Afjtsorj tevds T dsef Olstszs-ffizse T did GOBEEH jldkd HsSOLOGS SBIE0-
Ls00Gdj o5 js0ttdyinSan GOBsYOnsy (hizs! SstbsdHEe) OLGTR LOLdjEse
Hlesise0nse jbhses onYsEsyitd™, d df kitkduinSs) hdussyjtdi o o-
sBULYjhGr T Sedfs0kk0n LiF d NaF. 3 0Le0GiT2 GOk cit0fkjsoekr2e Ho-
160Gkt 0 ists>) izl GOGISUONchy BOBtacf YSCOLOG B0 tedf. 1 0.

1dh.1. ukddiSd o J_F-2000 e j>dn hEEse o-BiEIZyjidk - Sedhstdse NaF:OH, Mg:
a T dhRsHE T2 o-BBzy Gk 2 5%10°8 t d o jyjtt' 2 Shjkstsos? OkYs2; B, o T
B jMye juidt2 Shikskses? ¢0Bts2 d sitsxMidit2 fisd 800-850 K o ks jyjdkdj yono

1 e jLl 0k ssyded tteq 800-850 K 8 jfjyeju jdtises fioissds iy jds-
5052 HOKYT o-SBljGikses Sedhsoddd NaF GO fie jsrtshisd fo>ids HSsko
tswodafit SOESAET, ROLOSkjeGrj HEW oshsOGseLitdy CtdsoLtdynss?
P jsCd (6af).1 B, ©). WOE"HE f) S0l je0dd sSElers d Se0t ks Wiskkr f)
ClesrSs? SOz jthises & jk0uz0 odHBT NSsHEjtdy djkout0 tesdLostdra
0L jists. AL &0 s HlsOH ss1qc0 sifizishfsolzess.
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JIVRY (SR 4URJUL FRTJIOUPC I DI RUEHALARC
1 ZRtJs H LSO SMAWRUTRIEM P TRO I dm

R.0. 102Dk 2, d.¢. Askdiyjo

WJA O 0EBEOIs jiedOEr d GOGEIS jrtsuscdde,
LEBAL dijbd tfjteotsets e jLdH jblso tshihdd oy, reydio
620002, tshindw, rColsjteduBlziss, ziz. fdteO, 19, i.a.weinstein@ustu.ru

JiktsH stisdygnSd hisddzidtetso0his? dEddijhyieydd (JLaf) 0Sisdodts
tsOLadfe0 jishw o hOmisswh jj otejdw COC AWW jSlsdfot 2 dhistolzds jdas HEZW ts j jaadw
WhHOR jds0z G A d fedSEOHGT R LOHOY WdLdSd ke jieHtsets Isji0. tOLzdydY |
BJSSHASH S ¢ORsHYs Nt Yeddsikiedd, teixHd ofiies, ted dizyiedd
HiSLA® jistsdu jhSdm has2ise B0k jted0tse d ted ¢ jstsedyjhSsd HOLdtkso0dkdd.

A &ohsswh j2 te0BBIs] teOmidsisteji dLodhiskj tejqdlr teiedhstoydd
JoJ (GifeerotOv ost®0, ditzehkow d @dej2eow gsHizewydd), dhttse-
Lizj* 4 HEZW dihizdHse0Gd? OHJOYdBhGEHS-yrzehisodsjz4 %~ BoOktdy. roks SB-
hiz>Hjddj teohtfteshisteOd jit = Hnjd dLdjtdlsjiidkr dshdiiiyjdstrn $0dko-
tso &0 tfedijtej stededdOd b~  &dlsjtokiziel = HOGG Y A. e jHilsOat jkr BO-
Lsor j S jlsduinSdy dssHjdd, lsistejisduihSd sBhdksa0k Odestdlsdr i js-
te0Lso0dkdW tstizy jhk = Sedor = Ju [ o tfi)joHt-BHEzEdksa0hkEs Wisthlz HEw
5YJ&Sd BdSEst0r0djistte ¢=ldidnyddists-0Sisdod ™ yjdistse.

A Coyjhlkej Bl jSkse dhzjHse0kdw o tOBlsj dLizyj&™ AIN d BN o
I jdr d &OdshstzCkiztedtetso0dt A fishistvdkdva. LSOLOGGLT j ddistdH™ SB-
ZOHOBLs Csdstfiz jShisds ZhdCOz1G = Az jCistesWdLdujhSdr hets2hise, ysts o jHjls ¢
d= dizlsjandotshlz itz Lse0kdt o GdSis- d stflstit jShishern iedis -
Gdvn. A tshijHdjd ot jdw dditedHr 0kEddRdY d B0 0Ckdodts diyfd jniztsishw
50S> 4 SOS Y jtehtf jSlsdod™ j HsLddsjistedfyjmSdj ftsjH Y.

es0E0edLdesodr  EE=gdeudhydestrj hos2Mmised dskstedhisotese
steshCso AIN d BN sz ofsLHj2fsodw CistetflziClziWiedis-Wislstsdd: ds dLdzizyj-
Gddd. JUdnOwr dj~0udLir hodyudddW sy ik~ GdlstedHt ~ d30ksjted0dtso
od stfisdujhSs? d kjtedsdugnSs? fisdkkzavydd. IsCOL0RO tetsiz? HJW jSshrm
Codstfiz jShiso &0 thdsej SAhdstsH-00C0ENdBGE - yjditete, HEW Clsster - o -
st jt0 sy jhso fjujdkd? WisksdsedLoyddd d djted? 0Ssdedydd. JBhEz>HJ-
G et jSsdor ittt Lse0dkdw diftjHizjdkr A &0kjtedOdise HEY Iso jieHtsls jiz--
%2 HLddsdistedd dskdLdiciz=shdn duizyjid?.

s jte0lskzte0:

1. ¢.¢. dsnddiyjo, R.¢. 102N j24, .. uifdiedHthse, .¢. ajSJkse,
&.1. 2JSJktso, Ad2d0 0 rua, .38, Artf.2, 10 T 17 (2012).

2. LLA. Weinstein, A.S. Vokhmintsev, D.M. Spiridonov, Diamond & Related
Materials, 25, 59 T 62 (2012).
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R Cr JAOWRE RIFL 2o B t WAL SIRUHAIARR
sARURIJco Lt Jenn I dsurRIRTL LA IM
StRuSQ I ] st OWRIrd AR SO

1R, [tjPCs, w.a. Adzydgngo”, A.r. tr>dSse*, vy 40SdE*

usinSd? tstdls jrtdyinSd? zadejtehdlsjls, 634650 ghhdv, 6. usihs, fie. fi-
&d&0 30, svetvil@tpu.ru
*RimIsdlskls frydulsdidvydists ™ Gols jedottsoy ¢y LEOdET, 6. MOts1Cso

Ajs 0BT waw jisiw diyfizjHse0tkdj MfjSkeoz dks-SdbjsdyinSdn Ro-
60Ck jtediisS  dBtfzdfbs? 6 jdlse jhstshdkiiujtudd (RS Zicdiso0dks A
L0t jtst iid Hfieddifvaid (RAD) StedfisOttse ZnSe, Skt j o fishis0a HJ-
s jShstese  dstdLdiszsPdn duiizyjtd? thejHE0s0jishv ditfisk Lsa0k o AdjS-
IStetsdzdzsd o WH jtetztsds tfieoBtehststs jddd.

rev dhnejHse0ddy fmejyjedv 0Skdodietsodtkr - StedhsOtzise ZnSe dfy-
tfstLs00E0n! B SEHASO dasteins? EHsddhiiuibsts? fYjSkesdstdd
(OGtsh jClzdHG o ots jds jdds a5 160Lts j jeo[jos [1]. RissydkoSsd 0 jClzdaHis-
65 Az jCliehlset YzySo huzxdi dhtizanegr? ZhCstedljzt Ak jClktikss f) 40-
600 jiste0dsd: s JHEwW Adz jscaw Atz jClstetstzse 0,3 JAU, Hizofls jz dshis ddstiiza+0
~ 10 &f). tjhsejhsenSs didizujtd) Wetddeso0ksht tizsjd Isshdks jedw
A jClteshases Yzuso o B jHEEE OnsH, sstPdis? 100 dSh. Idsidkshis Adjt-
cdd tejdise jGsonSret dLizizyjhdw Hehisde0rzd ~10™ r>1/Mde wojuitdi sBEOLYO
teJodhistedtesoissit AGL-84 d shydudseiOWnd Tektronix TDS 2022.

A Soyifsej difitzjriziBr A sBtOLyse ditfstLse0tdi! ffjydoeds d&j ¢j-
cotsodnhr j Stedijlsdztr ZnSe d ¢ jcdsodtdr j OLEduir Gd RAL. o yjzies
b Dot fydtisdievydstsrj RoeoSh jedhisdSd B0k jtedozd (e jeduds fe -
Ssos2 97 AsH, ko jtdudist BYhistsHj2hsedj) © Rbfsdsts] fydtsdhe ydshsgn
505 jtedOtzse W gy LSEOHY [2] BV td Yty jGr dsevj tstizttsosHEdSEe T j
50k jiscfOE " &0 shise] MjzjddHO ydeso f 0SkdodkzsPdkd HisBOaSOR BOLIY,
Y jtedw, cOmzdw, Ok0Ed™, jotssydw. fjcdsednsy j Sedhisoee" ZnSe BV dd o -
0P ji" dL s0nYE090. LB ji+ & jcdese0tdy RAI fshisOadwe ~10%° fid™>.

RLEYj&dj RTI difiziHEjgra Stedhlsodtse fisd 300 s o wodtss iz jHizEs-
fdj shseibushsd. aiCktr REF ohjn difikiHEzitr ~ sBEOLYSe tsjHisOadw-
esls fsBB2 NoftesClzE ¢is0dk> jolztse stshiz i GOShdBEdGs® o tBEOfsd 600 dds
d fszzPdisdis? o ~ 350 B, utfjSkis" OLEqyRY R tBIEOLYSS BlstzdyoEskshw
&g LGy jhkdjd dids jehdetshisd REI (s0B.1).

1064 fstsePOwEsh, st swetzjtdj MtfjSist0d1bs? tsdsh i koShddt-
Btz 600 diak fied 300 s 9V LAY Hjts JrBHER, NOWLOGET & 1) (Vzn, Alzy). OS]
tfto jJHYst0c0Lsh-, st 5t0 SBENEtaEjGO0 dLBYistykrd Zn. oGy J, tfedojH jd-
& o s0BE. 1, HjdshstdiszEsls, st Hstsho o sBEOfSH 600 G tswok™ jisiw dj-
LOadhddss Bls o0 oo jHjbis? RAD. 10 tedhizshisolzjls HOM o ydikra Sid-
nlsOdEOR, & jj dis jehdedshs 40 1-2 tstWHEO B jk4h j, ujdk  ZnSe(RAD).
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uv0BEdYO 1
Jstshdls jedow dis jahdensiis! RT I (Bmax = 600%8) ydisT= d 0Skdodse0hnrn
CtocfiisOtatts fji b0 yftaCo.

StedlsOdzz I max Us Us
(sl | (dg<h) | (d5Sh)
dH)
ZnSe(Ba) | 128 17 -
ZnSe(Ce) | 63 17 2
ZnSe(Ga) | 57 11 2
ZnSe(Sm) | 20 - 5
ZnSe 8 7 2
ZnSe(Eu) | 0,6 26 3
ZnSe(Te) | 45 17 5

A jedudi0 Eesedw tfishizjnojyded™y fydhisdeawissto sttejHidzwjls HAw0kd-
YJNSd2 HAOYOLsE ykzemsedls ji dshisd, COS HJls S0, 50S d distshSstdy-
e fdhisidi™ o yidsd. IsUstilz Hedkje1dks, tehiihodudedd (Mskdd Gdttts-
hJSzdH d Bsiz ) Wodw jlshw d > je0k ji1ds2 R00Sk jtedhisdSs? MydisdidvisstsO.
sdijlsdS0 LOEzRORAY REJ ofijn dhfEjHEzjdk = sBeOLYse Hied =600 &d3 stfd-
fre0dishw izddss? Helzm ASHstitydOedr ~ WeaSyd? ) otejdjd0Bd tedk0sho-
ydd Uy d U, tiedojHjdtrdd o sOBkdyj 1. Afj sBOLYYr siszdydsikhv &oLzdy-
G o5 9COHIsE Cstisdjdisse ) Uy o U,.

JHEE2 dL shise - LOHOY, fkkzyjhdy oY hisCEAWWISsdodk  fyddalsdi-
Eydshi~ GOl jiedodse Wadw jisiw fsHOok jidj ofdn tisish duiizyjdkdy, Cetdj
cteOBtydre HEW Shlle jlskes fydhisdkawisst0. uste0d jddvy cl> Jdolkje b e
tfsiztsh) gy bt HsBdsA W 90k disso0kdjd issodw osLBEYHGAW ZEddd iy id-
ydd. SChifjtedds jdls0tz-ds BYdd stfejHjzjkr stflsdkot T Zhksedw otLBEZ-
HJ&dw sBOLYBe MjzjldHO ydeco. vo0Sdy Endsadw & jozdLiztskhw tfied osLBEZM-
HJGdd StedhisOddse ditflzahdkrds tojdise jksonCdds duizizyjkdjd (o jb ofsL-
BEYHiGdW G = 10%° - 10% H0w/Mds*h. W OdBBELij disikhdeds fojyitd] (s0B.
1) &oBEzEHOJISHW HEW SCedhisOkise ZnSe(Ba), ZnSe(Ce), ZnSe(Ga), Sbtsierj
dselzls mshisOadls+ CekSizte jlydt ZnSe(Te), tedijkvjdsiiz o Gohsswh jj otsj-
&w o fshisOa, HjlsjCkttese dskdLdzshdn dLilzyjkd?. ZnSe(Eu) &j tejSo -
Hizjlshw dhtfsiLse0k+ o SOyhisej Mydiisdidvisstd, o hewid i &dLSE2 ddls -
ndoushis+= RS d Hizdsji4tv B3 otejdsjhdds Yhizmoduddd™.

Jdls jtsOlskzte0:

1. WA 0 dEnSd? d His., vrydbisdzdvisst” &0 shise] fsiHdeitd? A'BY.
Astizy jid]j, hots2hked d shsBjhhkshsd tfedhjdiddw, moeCto: ¢RI
BeksStedhisOktsee, 296, (2007).

2. AL fandyrd, d.R. sttejfodse, atf jSkte0dbrj dLdsjtejdd™ f) otejdsjddd3
0Lt P jdjds. vy BLE] shsBd], UBEBNS: RLHOL jEzANses sV, 94, (2007).
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FRANAVIRC, OALCAPARC R RIJFCTRIPARC s advsdrdm
TOrrROARSLIAIM rensvdd A struevso [ om,
WS strREVOIIOM R JAURY (S B SCTPIRSL

&. 3. As2ksady

REGhIsdlskzls WdLdSd vy gy JeOtelzind, a jtOtelz+, 220072, ¢. Fdams,
tftc. n JLOadhdazshisd, 68, voitovich@imaph.bas-net.by

rdzjSltedyjnCdy StedmisOkder, kdSes- d &0GsStedhisOker, ssduihSd]
CJe03dSd (YsizdCiedhisodzer) f eOHOYdshkE Gd HJWISORd dhtfsziLEzEskhv o
Coygmisej 0Skdodz = d tommded = &OL jted = Az jd jdisse, © HEL®jiste0n dstd-
Ldftelz=F 2 60HdOydd. ABLgs &y dhsedd Heked] tedddiddy s0Sdn d0s4-
tedOdzse.

A HBCEOH] tfedojHjdr tojLizds0Y otz jHse0kdw tiesyjhhse Octejco-
ydd, dLisajtedLoydd HjWJSktse; tjLiziIs0ls tstfts jH jd jddv hts jHddn ote jd3jd to -
0Syd2 Octe jeoydd, 1 jtecd? 0Sksda0ydd o SAWWdydjdistse HWWEZLA BisBdiz--
Gra HJWJSksa, 0 SOC>j ovMelsr BOtjis0, tsOLHJEWEsh j6is tOadkso jhhkrJ mis-
fisswdadw dLisdtetse. A0COGHdW, ontsHWhPOW o fishisOe HJWJSKO, syl i jtjnts-
Hdls+ o MshiHGI2 ZLje tejh JisCd, dLdsdevw dietshist0dhiso jhdlzs SuwWdekztsOydEs
HJWJS0 d Msslsish jidj et dLs® s, dgs fod HJW Sk tfied Astsds d&j ddeted-
telzjls tfts CtedflsOdzdzlz.

g jHisO0ot jdzts teOntfte jHjzjddj HIWjSltso o CediisOdzdz tfis tOmfistwizdwds
®JHEZ tdizd, #02Hjkhs] G0 shhkse] ZhsOhset jhhkn LOSEERENR jtehshis j2 HAW-
weLdd. tomtfejHjtzjkd) ditfstLse0ts HEY syjeSd Sty jdisteOydd Oddistd n
90S0tNd2 o YhisteOHdOYdhkd: 2 tjtedsH o StedhisOke0r d HEW stfte jH jk jdkdw Ci-
AWWdyd jdstse HWWEzLdd.

SO 90 jishw, ysts Hote0ds jiste™ HgWWELA HJW jSistse df, Tz jHso0ls j- b,
MtejHed otejds j&0 tsjOSyd? d tfesyhir OctsjeOydd o StedhsOddzon d &obsSed-
MisOktzOn COHASOEAGY &3 SBiOLEd teOLzduOEskhv. 1 GOdksShdhisozEzon, stisdy-
e Cite0RdCj Wistesdtelzjisiw lsdtf HJW jSlstse, sishizishiselzesPd2 o CedfylsOdzizOr,
d misOdsewishw fisOBdzAG & HIWJSST, LOhfoHOshdjhw o CtodhisOkzEOR. HHeOo-
Gdo0Eskshw dLiteihdk J otejds @0 MdLld oLBEZMYHjGG ~ fishisEWkd2 HJW Sk
SHEEES d bises M sdfo o CtedhisOkkon, GoksSEdhsoztzon d stfisdyhSs? ¢ jteo-
BdSd.

v ¢Sl sdtfse HJW jSkso fedosHWishw ftsOadsjhd™ CdtjlsdSd dL-
Bikjedy dn Sodyjdistoyd? o StedhlsOtzzon, feditfe jentshsts® his) Stedfsod-
ttse, GOdGESedhsOhzon, stfisdyjnSe? CjtdhdS o ot jiw dn sisyded tied tOL-
Edudrr s jdstf jt0lizic0n o tfshisteOHdOydkd: 2 tfjtedtH st tBhzyjkdy sHA-
ZOSEoB2 HELE? c0d®R0 Coddsse.

rJeoskhw arotsHr 5 tedydhkon teOLkdyud? o tBeOLSa0dkdd HJW jSkto o
CedlsOkt0n, E0bsCtedhis0tton d stflsdyfSs? Cjte0kdS.
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ad (s JRU VART LI dC AJESLLNTPSARC A JA3TE(
sursfo

[CRr. AshlstedSse0, 1.d. ddisbso

RufIsdlskls WLdSd fiztfiesosHEdSe dd. ¢.d. 1>10k500 v Ty, 630090,
6. W BoshdBdenS, tfis-Is pSOH. FOote jkls~ jo0, 13, vostrik@isp.nsc.ru

JmaiPindj MisjSk0 oLOddtks-Cis6 i jdist o5 HolzAyOMisEIst a3 dLdtzy jdd-
J& Y jteots? d alsttes? cOedsskdS ZOLjt0 iedosHdls ¢ GOSKYEjhdt o & jd SBisO-
sdtks? Hstes>dozP 2 fisOlsdynSs? sdwiedLoydd [1]. Cltls AWW jSls fowLr-
o0Bls f) sBieOLBoORdjdR o MiejHj tsH otLHj2Msodjds ddiseEyOnsEisEEes 6 -
teJdistsets Mo lso tfteshiste0dhiso jhds-tfjtedtHdynSs2 tejhyked kv, fedosHW-
h 2 C digjtjkds fedviedLoydd ftejH. sOS fkjHhlsed, tetWekz jidw HOGMGSES
AWW jCIs0, fls jCits s jtew jis motsts mddsdzisted™ d tftedsBe jlsO jls os2hised SHLSE-
bses CtedisOkk0. d sBEONsd oLOdsH j2Msadw dLilzyjdkd? osLEdSojls R0t0S-
SjtehOw  BHEzEWydW SO0k I i jdztdzjldy (Wit jWie0Ssdodk0w OddLis-
St 6 jhykCO Dn) [2], 40 Cobstes? MisOksadlshv osLBEM B2 HIWEOSYdW
Ats j6e0, fsHisBGE SEoOnhdyjnSdds Wiskssts jWis0Sisdoad ™ d3 fits jHOR.

1 &omisswh j2 108l tfiejHnis0otzjdr teiLlzds0kr dhfikjHso0hdw Wilss-
tejWic0CIscfodisets AWW SIS0 o djSlsttern s jSvhkhk A fisjHOR, obLBASOEP jots
tfted osLH j2Msodd B &sets HolzAyOnkshses dLizizyjddy ¢r:Nd 0L 0. Is-
COLOES, st o sBIYd) dLthtstdrn hdedSolt = syt syl hizh jhisotsa0ls-
hoJlssdiHizydistso0ddow Wikt jwis0Skdodkow ©jhyisCo, &0 Crlsttes? &0BEZEHO jis-
W HEshisOssyhs AWW jSisdodz0w HAWE0SydW didizyjhdv. MedojHjdkr AChf jted-
B0z G e jLzdzs0sT dhfkiHse0kdy hos2hise HWEOSydd o0 &0 tOsots-
HJB = © BBOLYOR Wikte jwic0Cdot~ tojNnYCOn  0&0kdLdiizElshv R0EOS-
IsJtedz ™ j tshtsB jdaatshisd].

10880 or tfiskdz j&0 tfied fsHH XS] TAAR (6t0dls 11-08-00669).

Jls jte0lskzts0:

1. M.K. Balakirev, L.I. Vostrikova, V.A. Smirnov, L.V. Kityk, J. Ebothe, Phys.
Rev. A., 67, 023806-8, (2003).

2. J.s. 200Cdtejo, A.¢. vnizdekso, IO o FGuA, 61, 544-546, (1995).



O IRUIHANARC R I CLPC ARIRSOE 51

ZRts 3 g oS trA o JIwRe RUSLYLRC
U JIRRTAOa s IR B GESM AJv foasm
STRuvO oM

b.. O iShodHEsoNCd?, ¢. L 14sgrb jo, ¢.R. 102yje, 4.R. IS Lo,
A.r. teonSd?, A.1. at0BCH

RufIsdlskls WdLdSd dis_f.J. sdted@hSsets a L gy, 660036, 6. StonkswishC,
GCOH JBEBtesHESS, 50, fiste. 38, vynishev@iph.krasn.ru
adBdtehCd? WHJteO+ % 2 kdodthdlsdls, 660041, 6. steOndkEWishS,
tftc. dotBBHEY 2, 79.

RLIZYj& tetsyghf ¢ jbj0ydd ol cOtdssidSd (qd4) WidslstshjSlzdHds-
6t ZOLj0 &0 dls0dk-notWdsj o fmjdon Mizyd2dkses WoLsstses SoOLdfdintss-
GALBO o djeoij2ms2 HOWEOSYdd o EOGHEMGALEEa0GEY A bitdh 26 n Wi-
st CtodfisOkk0n (WAS) sjbte0BstE0s0 fistssdydw. Istlzyjk0 fjtsjhsts0d-
9050w tfts M jClstelz 44 o IZksodva fizyddbses WoLsases SoOLdfdintssidL-
50 9 HOOYOLISG] HEdl ottt 355-470 tds. wtfjClsts™ ¢ jdjtedislzjdset dLdtzyjddw
GORBHWSTW o Rstesh jo3 fisczondd i) w0y st dsd], tfistzizy jdds™ Bd i) dhytfistLse0-
Gdjos HOGGY R & HE®B jhhGE2 fskzesktj. RLE b iGEoV Loodhddhshist ftfjSks0 ¢J-
G jtediezjlses dudlzyjadv sl kak0 fisosktsd yAS 50SMj GORsHASY o At
h & fsczondd f) wofyssd. JOCHROLAdGOw AWW jClsdadashist 44, HEhisdetkz-
SOw o AShHjtedds jdais0m, Mshistadid 10™. 4 Otfssisde, LW jSisdfodshis 4y o -
Esodva Gjtdij2as2 HAWEOSYdd HEhisde0E0 107 tid ISsB > kst GOSOYS!
LisOdsoljbts, Ysts BHJEAGY j IS0t b Sodtfskjbsr ¢ jdkjtedislz jhiscts
oLty jdedw 60Nt jHjEjGr GjsHbSEEHES o tfsjHjton tizuSo, ks jhls4 ddjgishw
betsos? ydetf. Jjeoydk0 ketseses ydsto o ShisslsCtottdsot? sk tfisj-
ovh0jls G0 HoO tBEWHSO o jkdudilz Lektotes BisCEh jkdy s ybs? fidLkr
oL lssets M a0 jtecf0r0. €St jtecfds iSOz j 16 jLizizIs0lsT fisHise jtsXHOEsIshw
60U jists o Yizls jas ) ofiytfistz Lso0hdjds s jtste jlsofyfSs2 dstsH jdzdf [1].

tonhdelsts jd ey i htfsdisodtsets HoE0d:jsteoyfSaets soNYOHO dLiiyj-
Gdv o tojOk ks HESM ks fiskizChizs] WAS. tOMujistkrd tizsjd tistiyjsr
YISk fofct0tbs2 osthr tied GOSOYS] dLiizujhdid f) HEdhOBd otstd 532 d
800 G, A juists0tz 1tz j sBOfisd o MfjShte] NAehOz G2 oty disjslk Pdisdir
0,7 d 0,2 jHdtdy GstehdissedhEs? hCoEr, histkejishise ks, st BEl 550-
L0 oislsts jBso0hh ¢ tfied ¢ jhjtOydd BoWikskse o NdtesSd fitfjSite0d--
sz HAOYOLS).

fls jis0lsks0:

1. rA. Zlsto, R.O. LijejHse, d.d. ZrEdysd?, ¢.u. vdeSdt, Liis. d ftSlst., 105,
—1, 89-94 (2008).



52 O IRUIHANARC R I CLPC ARIRSOE

CstIrtrRIWo I oCc ItJArtsd FIrdR o8 Mo sdé Lo
IRICtcWwRsuIC

®. . 402HES 5. MOMOGSe 2

LRGNz WALASH tstiztsosHEdSse di. ¢.d. 106590 ¢ L TP,
tte. fOote jdls2 jo0 13, 630090,y toshdediehS, tshhdw
AsohddienSd? ABhizHOENSe jidk ™2 LhdejEndi s, zt. Idisesa0 2,
630090, oshdediEnS, tehidw, agff2008@ya.ru

s it s j ot jd" difinte0td™ LOLd jshr T LW jClse B td GOfE0s-
itr 0 dibyjkd dn skdvhdy GO fesesHddEhs d b jftstisotHEss. Ri-
s i jf) € B NSds oL jiat T d5 LYW jSsods oLeAS fisGeddls je s i jHOoMS,
HEs )R Yists © djSslsster R 60BSISOR s Wihjhdj cftstsH HOGGY R Woz jhd? dats-
s P+ SOy fse it ™2 060k jis. [HEdd dL Hshsess SYdhoGd™ Shtdyifs-
o jBeE etvor jtd™ LOLM jlkrn AWW.iSkse G0 stlsduinSdi SohhsOBsT Bj-
SOtz cu AR iz jdsS Wor jisi datsH -, Hts jHizs| jlEOW b2 MOt SO [1] o fis-
wilsotdd 1) s jsted 2 [etzH - Fste jt0 [2]. ISASEHE i jHa jssd HOGHSES fi5EE-
P v ok st ST jjis0E oY Hlete S0 Ltshwirks? dsHikd. Wi
bOE™ sBPGENSd, BN s s BomhhEsEjkdj &0 Sddutsd i jHhsted-
sitj SHOMNO HkjSsHGTE djkodtse T ddCit). RLGjEiGdY GO0 GJSjEjorn
iz jESOT HsosHdtdn! GO Adkdtish st FEA-2 i) Hbdes? otk 632.8 G
(tedy. 1).

n

d., HM

ol 1. v jstejscyinSa? 10y jls otz teOLAs jiste ™ AW, jSlstse (dfLaB jdajdac HisCO-
L0k jizw tfts jirscz joacf tsls bsis P ofta™), Histrizy jdas ™ 5O tshets j trcfls jteOstztetz ¥ HOGR A [2]
A jocfds jiasOt g7 j to jLi 10T HE™ 8= 632.8 Gids.

J(lsjte0lskzte®
1. Physical rewiew/ 1966, Vol. 144, No 2, pp. 405-410.
2. Applied optics/ 1998, Vol. 37, No 22, pp. 5271- 5283.
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hBoyeko € ke jidujkds Af fosBsHG ~ ACHdsshse, 0 LOj& ¢ St jhds Cd-
GlsdSd A AShdstsise, o jzdude0sh j2iw f tishissds 0kykdisizHr fiskv. sted-
ovj LOSzROGAW AJ ut HjdsshhstedblzEsl stk bjoshtfeddhydeshst ¢
oWt A jSkieduinCees st Idd o bidsodws H0w0Sk jedilzs PR -
hizshisod jds MosBsHGY = E&ishdsjij? LOLWHO. RLBjBjhdY o Ctedorn LOLEZROGAW
AJ ot foH Hj2Ased jB A jSkedyfiSses ey I Loadiws s dsPashisd ¢o-
Ljtedzset osLBEZYH &Y d, Mk jHBe0k jz 4 ds, Bl Codyjdistoydd dshdlkjizj? Loew-
HO. ed Btz j2 ddls jhdodshisd dOL jteks? GOSOYSd SAdgisdSo AfJ ut tisH
Hi2Msod.ids At Sl inSes st sy o0 i AShist idydotGr d LOSEHSE,
AishylstsWltOw ote jdz jdid Astséts g jrOBdLBO HEZW Xz d Xxy AShdisshkse sydih o0 jls-
W LOSHIsts Ok jiHO-=5Ckd W (F)=W(0)*exp(-Ea/eFl).

A6C0L06S, st St jkdj SdbisdSd A g AChdsthse o GaAs/AlAs uf 2
tetsHO tfisH Hj2fisodjdz Az jSlstedyihSsets sy I ovLolbts ko jhdyjkdjd oj-
tetswisttshisd s jSscBAdBOYdd b jttevdises ASHdissh0 ofiijHilsod] oLOdsHj2Msodw
Bi>HE Gshdsjzvdd LOHO o AShOssROGd. ILoduisHiMsedi fedosHds § Hj-
EsCOEdLOyYdd 1Shdlststse i) dn YhkzjHizesPdds LORe0ksd &0 tejSsdBdiz0V dtsd-
G yjdistsr d/ddzd teOhhjwhdjdz CoOLdddtizeh0 djtfiewdsr 1Chdistshkse &0 M j-
tetsnso0lsshisWa 6. jls jtescte0ddy .
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Ji R TrJAOWRR CHWRC I DI RUEBACLARR
s JrrrRUNRE 8tustLTLIAL VRIP RIS O

LR rYahdk0, ¢.A. ree0dss, u. ). pYdidio
RAM & J TP, 6.RESEISNS, 2. AOottehSses 10, d-Olka@yandex.ru

0
. Rl jendodshs+

30

,,,,, CsteHd jtedls f) Cr203 (199)

D | —— oistencjiscls(198)

BN
o o o o o
I S S S|

300 350 400 450 500 550 600 650 700 750

1,04

St [ S fsjSisARNE3-17 ¢ Cr203

08 —— s jSdrs aRMs1-11

07
06
05
04
03
02
01d
00

||||||||||||
300 350 400 450 500 550 600 650 700 750 800 850 900

,,,,,,, Bdtediz f) Cr203 (402)
40+ —— 4R Cr203 (330)

354

0,54

004  onm ORI
-0,5

%0 ostzhY, dds

td. 1.e Sk hajyied™ di-

izJHEZ i3 ~ BBEOLYBS

T T T T T T
200 300 400 500 600 7

aJHAGjGdY NtzCkiziehtes a0 Bjtedddzd T
Csterdjtedls (s, MgAlLSisO1g), Bjtediadjor?2
ddZHquZdIS (JR, MngEAlzsieolg) Cf Bcj.tGCdedZ
(J, AlzBEgSieOlg) - U[SdZIZlU.er 9 tGOff]lSSlStG-
eOnfE0ak = MisjHOR B jlSSHISd o3 jHE jddbsets
SRZOMHjRdW [1]. HesBr 199 (Cr-s); 327, 330
(AR), 402 (1) MWstddesa0tdi! dL hdrls f
Cr,03 (2%), 0 198 (8) BJL nteis30. RLOjsES,
Yss s shashdshv ¢ fe.ce Ccecm, a4 T €
P6/mcc, 0 UR dLhstezClizie j& i a [2]. missd
s HOGE Y d3 G Bdsjyj © S © HolzmaOw jdis-
wisds Mishisswaadd, 0 © AR d A 9 st jroOz jdaisttsds
9 sCOHtedyjhSdr YsLdydva Mg dizd Al [3].
A diftzjnizjgrj WoLr st eshjt - 0,76 (Cr-
s): 0,5; 0,53 (UR); 7,3 (1) &OMM.%. RijfEjHE-
o0h%Y 4 MisjSwo, tstizyjhar o sChnkdlskds?
OlsdsshW tej: (1) Bjhyajlstsj ARrRMs1-11 d (2)
BEBIGE-LjE j#5) ARMNS3-170. RNABHET2 d&0-
sdtecd0kz T HEW (1) hddjLdsodnk 2 AR fisi-
~di jstedydsets fshis0e0, HEW (2) T s jndtsh-
BJn+ sCohdse fshs0e0 AR 1) HSBOOL jd&djd
0,5%Cr,0;. RLBJtejed™ ddisjdhdodishisd wts-
BAtdhydtydd tesesHdish Wiztsstedds jisteisds
Perkin-Elmer LS55. ed fite0otjddd stfisdyg-

hedm MY jSktese sBIOLYSO 198 199 SBHOEEY j&S o jidy jdkd] disjehdedshisd
hojudtdw o ©02dkj 400 d&, Ut osLBEES hodHjlsjz hiselzjls 5 ekdwddd 99 j-
HJBEREE RGO o At MsjHdBjhkd). ustshstetjhd] dded? hYjSktse 199,
ARMNIS3-17, 330 d 402 YsCOLOLS, osLiEY G hntHMkas fdSso o sBEONSWA 380,

400 d 630 tack (tsdffy.L).
s jie0lskzt0:

1. rikdio u.d. , JForouse £d., CChjtdt.ids o Gdkjeowssdd. u. I, 4 :

RGL 14,1993,

2. whstdh 5.R., Zjtitio D.A., FGR02Es L é., 1idkdto u.d., AsEHOGS-
90 f. StafsottseEotd™, 1999, u. 44, —3.

3. wstgyje 1.3, riddt0 u.d., LR JLb. TitseiGsesowd™ d distjSk-
tvs0™ Y jSEENSEYdY o jis0zse. y soshdedEnS cyorsoe, 1985.
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S 13tJuv JURIL SRUVRSR
g1 i B T OIRUBAUARR 113 Nt 10850

J1.R. SBie " dzdiz

W Oydto-g 2 diintjHise0ls jeSd2 RisCIshSd? ehizHOBhIse jod 2
Is JrteduinSd2 zkdotehdls jls, 664074, ¢. RieSCzIshS, . [ jbdsklsto0, 83
dvil2345@yandex.ru

10 shise] B jssHO, dLizsy jehses o ©0Bslkj R.¢p. I0teWdoksodyo d I
20tsR0kse0 [1] tesojH it 0&0kdL IsjiH jokiztets? Loodhdishisd hifstks0hdks2
E=ddedhydiéydd B02C0EMCE2 otHY Yikizy kit 6odkjd o [2]. AdH Isidtfjtko-
slztetis? Ctecfos? a fseisejishisolzdls CtzdisdS] Yitores tistewHEO T bl (. tedf.1).

25

— 1,00 + 1,000

204 a0 L4, :
A ‘ s *a. 4 0,100

154 L I o *

'R 1
N s 010 F Yo my { 0,010

1,0 1 A B * * \‘\

O — ! “+4] 0001

0,0 ‘ * b)

0 10 20 t,°a 30001 | ‘ ‘ .
39 40 41 1/KT,eV
tdh. 1. steda™ J lsjtedsso o jydoOddw BO2S0EEE2 ofsHY
a) 10adhddsshls+ Gisteldiso0tn  ~ LEOYjGd? dulsdehdesshisd t=hdkihudeydd sis
Is jostfiteOlskzte T, tsOohsd jtet: ™2 #Octs jo, ctzBdi0 40 d3, 200 & tls B tsjcO,
106 S saL ddr (OG22 a40260¢), 23.04.1988 6. [2].
b) 17 tOhyjls HEW S jlsdSd tfjtsotsets fisteWHSO; 2 T HEW Sz jlsdSd 2-6ts tfsteWHSO.

Cljscd |5 jedsqfujnss? 0Skdooydd, StejH it jtton fs GOCEshE fevds?
b1, 6080 E; = (1,15 N 0,06) V. ut J, §is BOShdkdE Jn o JEsPOH] tiH
Ciedfos? @ 8¥ N j Tp T E; = (1,2 N 0,1) eV. [BELGOjG™ HOGY §t [1]. d &
fizyoje AlzjdsjtisOetr? RSkt SotisdSd tisHie jtsxHO s St jdryd-
Ok dis? LOadgdsshis e ot jdhdatshisd fojuikd® BO2SOENCER oHY Bk ol j-
BJed [2].

fls jis0lsks0:

1. fedgdedhydeydy  Sedhis0keduintdm ojbdimse / R.p. IOtWdOdsody,
Ay "0tBdz0ktse. - RisCZSNS: RLH-o5 RigClISHCR6S 6tsf). d-Is0, 1977.- 110 f.
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2. sBeridye A.R. Hojyjhdj osHEE? fisjHT COC dhstykdS Wk HEW d&j2-
stedizrm bjkinSotse &0 Lt A02C0&: HAh. & COhH. WdL-030k. &OES:
01.04.16. (WALdSO WHteO d 1izjdzddzls. yOmisdy). T f.: RCR t¢, 1993.- 215 ).

TOIRUBAARC At JstodusrR I LA LIRS
JRURCASE SCTOIRSL

1.3 rteihovenSd?, ¢.J. t0Sjody, &y, JOuse, r.A. O Gsody

RisCEIShCI? Wkt RuhIsdIskIsO ¢OL jteds? WdLdSd v ¢y, 664033,
6. RieCISNS, v, [ jtetssilstsa0, 1300, nadvp@list.ru

1 0Btslsj diyfiz jHse0dkr sBteOLY Y WisttedHbs-ddisdjos? S jt0dkdSd, tfistiz-
WilHTj BjSSHES ¢sevyjes e iise0idy GO SsCierlsd osLHERj. JissHOG
to Jalse jaaslstolzClslztetztsets OG0kdLO BY 40 ik jHso0k0 fistlzCllzted Ytsdlzy jbdkr A
SBEOLYSS. & MfsBshaEs CgWsCorases NCOndksh jos GASEshCsy0 Mi-
croTime 200 HBEZEEH:YESsto0heses I jSistesds jistesds Ocean Optics 65000 BY -
&d diyfzjHse0dr htfjCkter d SqdjlsdSo dsdddbjhyddydd yjdistse, &0 jH jbtkr A
OHJOYdJ? ttejroObdlsjz bt tBEZYjGGY - tidisedksonsdd dizyjedid SBteOL-
yso Cjte0kdSd (o bjyidkdj 60 dddtzs, | = 15&¢, U=15 Cd). utfjShter ¢=kd-
Gdiydydd B ad dLitie’ ted oLz Hjedd EOLJR Y & dLkizyjadid i Hid-
GO®d okt 375 Gk, 470 Gk d 532 Gd. v YsHOoL jkdw EOM jWhksEs G0 SB-
e0LYOn otLBEHOBN jois dLiizyjdkdy dBddiihydeydy eicdhbtdibto0zon -
tejL Wt f) Hzdhbs? oshdr ftejLd 400 d&ds, 500 d&d d 550 G histise jishs-
9 Jtus.

sty jhhj sBLOLYT WistdHbs-kdisd jos? S jt0kdSd e jHhs0adwesls
hsBs2 stfisdufSd tesLeoyd T j o adHdhsds HAOYOLSG | OB jSSd HIOM jistotsds tsls
7 HE 20 &5 of sskP s SSEES 5 B JLSEHEE t6jdise jshistkSstiises 060-
L0 bhsOtsot jdts, ylss ZSOLOGGT | BBEOLYT i jHisOadsls fisas ftfts jffs-
o0tz & jiSL jteddisizes CtodhisOdzizdyihClzes histelzCliztelz f) teOLM jtotsds LjteO dz
e jor hosh(ds 100 Sds.

A MYjSlste0n E=hdkiyjdudd sahizyjén n tBOLYse tied osLBEZHjGAd
oL el o dLizlzyjddjds i HEd®Odd otk 375 &d, 470 ki GOBEEHOBKIW He j
wigCts 9" g0 jdds " j tisdzshy ™ ) ds0SHdokzazORd 540 bds of 650 dacs, Stslstste™ j ditsy-
s Ohfsyddisseis ) F, d Fs* yjalste0d. JHGOSE ovte0> jih™j ds0Shodlzdsr
Asdm tfistzsh) fojujd™ GORsHAShY o tsBEOhsd 540 d&ds d 650 &3 o tsistzdfyud] Bls
BistisSedhis0de0 550 o 680 &, hstise jishise jhdts. Stesdsj Astsets, Hts & jte] tiets-
HodXjkedW octzlizB+ (300 d3Cck) dihmkjHzjdsses tBEOLYO ted otLBEZMHjGAd &O-
Lt & dLilzyjidji i HEdhs? estdr 375 d&d gevedveskiw crhistsoCd hojyd-
Ggve f) dOChdtklsd stsht 580 ¢, Ied osLBEH G ¢OL ikt d dLikyj-
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G jds M HEdhs?2 ostd™ 375 Gy GOBEEHOBSIHW otp jds jhdk ' J Sty jdsT 10
3,5 &), 0 tfted otLBEYHjhdd EOLjtets 3 dLiizyjddjds i) HEdGE2 otk 470 b
6 jedhisiadtelzststw Ha j Cdstfist jdisT f) Hishist iks2 ot jis.jtd 14 &y d 6 .

ied osLBEHjhdd 0L et d3 dLdizyjdedjds f) Hiddbs? ostdr 532 did d0-
BHEHO jiSY Hissh0 f GOShHdkdsd 650 tids d Uik ST o0=Pdji YEshT He
800 G ied AsSE BYkq LO6 jedhhdeto0hT Hoj BHGSoGY | ol B jGhY | Cd-
sdids™ e=gdeihydéydd 16 ¢h d 3 ¢h. 1 0dBtEdd BEdLSdd s ot jdjk0ds LO-
SER0Gdw Cdstisdjdibsists S Fp Ty jdisisOds o jisiv Sisdstfisds jdals f ishlss das?
ole jBjd 16 G, JHGOSE o 0> jht2 BOShHAdld Yisksh* fojujddy GoRsHds-
iw & BBEORS] 650 &k & Slstdyd,j Bk dsEECEhsOtEO - 680 dd,

u. &, difitjHse0hG T | GOk BBEOLYT Cj0BdSd G0 Bhkse  WskdHO td-
sdv s hatdd tE=hdiiyidst T d Hos2hse0d dBjEl W HizP jhjse jGhr T tb-
trdud? Bls BEEECEhsOtE0, st Bk jls Hiese jHijkd™ HEtshhds it Gy D dhiti-
HiS90%d2.

08B0 or sk jt0 U HlesjShz TAAR — 12-02-90054-4jt 0 d tiss-
S0 j WizdHOM jds0 G2 i jHso0hd? b [ Ty (HiesiCh 11.8.1.6).

JOIRUrsA o 3 gl fssvdoy g Justuosvsutzm
s Jenn A A JERr¢_JRURC, A JuyYru3lc
JrodroIr o rtnsm sev J JARB

1.3, rieinevanSd?, ¢ t0Siody’, ey, JOEs', r.A. JOElrdsody’,
¢.¢. Z0t0jo’

IRECEISNGAR WOt RiflsdlskIsO ¢0L jisis? WdLdSd s Td
664033, ¢. RECEISS, bt. Fitkstist0, 1300, filial@ilph.irk.ru
2Rbfsdlstls ¢jsadBdd dds. 6.3 IdaseE0nse0 b [ Ty, 664033, ¢. RESHISHS,

g™

rev dihejHse0kd? tedesktadjbtr siOLY T GOGShistzSzteh = iz jdkisSs
%0 shdsej WiststedHO kdlsdw sszhdis? 2-20 dCds &0 MisjSEWhkGr = tsHEEMCOA.
GOt jteddsJasOtdas diindz jHS00E0N MistelzClslzted iz jdsS, NSk d Sddjlsdco
dn EsBdhjhudeydd f) tsdsh e CstWisCorgsets NSOk jes ddSeshSsto
MicroTime 200, HisECEEYEjCsto0kkses hf JCistesddistesds Ocean Optics 65000.
s jSster a=ddidhydeydd B ad dLidtder tid osLBiz>Hjkdd EOLjek'd dL-
yjedijd i) HEdRORd otstd 375 dd3, 405 d&d3, 470 & d 532 d&a. @v fsHOo® -
oW te0hh jwhbses &0 sBOLYj osLBEZYHOBN jots dLilzyjdkdw dsddiihyjdydy
teJedhistedistso0ton+ yjtedL Wizt ) Hizdhes? osker fiedl0 400 &g, 430 &,
500 &5 d 550 tdy Mistlse jishise jads. 10lsjds HOGGY j SBEOLYT BY &d tBEZIZY &
tejdilsc jhsonSdds dilzuiddids o sjudddd 45 gdutzs (1 = 150%¢, U=15 ¢1), tfishdj
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Yot B ad teso jHjlr dhkjHse0nudw asddeihyjeydd yjasese, &oojHjddk
teOHdOYd 2.

sO0C UsCoLOkd itz jHtso0ddw, skizyjkbtrj YzjeSd fisHjeM 0l @sdkd-
Gfydislz=Pdj Ljted0 teOLdsjtetsds 200-300 ds, GOBEEHOjBY j 4O tiejHjdj tiets-
MisteOdzfiso jddatsets te0Lte j jhdw dsdStetshSst0. Iied osLBEZMH & SOMHY & dL H]-
e jydhizjik = ZOLjteso o G jsBhizyjblk = SBEOLYOR #OBEZEHORANA NEOBY j ¢ -
Az o jdsOtes § tfisdzshyr fojujded™ i) z0SHddkkzE0dd 400 dds, 470 ¢, 560 dk,
580 &k d tfjtejStero0shjiw tfistzsh Hs 800 hd3. ted Asss B izd LOtsjedfls-
tedftetso0dk ™ Isted shdsodkj otejds il j Shshkjusr ts®dhiiyjeudd 0,8 &,
2,8 & d 8,5 .

i tojdlse jhsonSses sBhizyjkdy sBPOW il jEhdodshis fojyjdkdw
zo jzofydton &0 fistewntsS. d it jCiste0n dEsdiddkiujeydd tiejsBzOHOSIS Ho j tts-
ks f gOShddizds0dsd 470 Gk df 650 dds. JHEOSH ot jdsjhbs? Mishisde BisEjJ
NS jb. WOBL=HOMSENY ot jB it j Cohtshitst 220, 35, 16, 4 d 0,8 d).
0dBSLj BELSHd His ot jdsjG0ds LOBEEOGY SEdtfshidssd € Fp Ty jdstods
wolw jisiw Cocstftsdz jdals f) tishisswizbs? ot jdsjd 16 ). JHEOSS ovieO>| jhdr 2
ROSHAdl Yisksh* fiojyitdy GORsHASY o SBEOS] 650 &d o Sltdyd Bk dis-
tsCtedisOd0 (680 ).

u. 5. diiykjHso0hkbG 2 GOGd ko2 &0k jted0d &0 shdsej WisstedHO &dlsdw
s hotsdl dEsddbkjihuddbstrd hos2hse0d fizh jhise jhds slskdydjishw sls dtsdts-
CtedflsOdzz0.

108550 orfisitjk0 s HiesjSsz TAAR — 12-02-90054-4jt 0 d tiss-
G008 | WhdHOds a0t G 7 iyt jHse0tkd? b [ Ty (Hes.iSh 11.8.1.6).

Jrodr JtcrdJorRe torFcte sfodvoctd d scrtdIRrRse
NOJIRr¢_JRURCLY Jen A sttt CARS AL IR O
I CtRIPAR LM ST X LU T O RUIHACIARR

A3 rteihovkznCd2, r.a. A0nS0Cse, &.¢. Vdise, ¢. . 10SJody

RisCEIShCI? Wdkdot RuhIsdIskIsO ¢OL jteds? WdLdSd & ¢y, 664033,
6. RieCISNE, v, [ jtetstilstsa0, 1300, nadvp@list.ru

r&v dradjyjsdv duwstaoudd di ¢osiz=H jhkdv tstedLisoOdabs? dEstdisf)-
itrydd SEBdnSAR CladhjsOtiitse disersHAHS dfjs! abLdmdshst dhit ek
s jtfids tiseedLOvdd diizyjdd o Loadhddshisd Sl skdshals it ds? sidjdsoydd
A jCstacfjfCEEE 8,jCIsss0 aBLBEHOEM |2 fla jstot? osthr, 2 Stedisdto d ¢o-
HicOodz jhdw GOBEEHJBAY. Clsts disyls BY s+ &hizh jhsed s, Gotfiedite, tied do-
BEsHJGAd s Majdi0dk, tsLeskveshdds difidzjHsest 0S¢ oL o0 jdsrj OLddiz-
SOz & LOadddsshisd tsizvtedLOydd esdidighudeydd, k. 4. Stedor g, areO>0Es-
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Add diBdaitdd hsdtded Ysevedioydd P=(1, - 1.)/(1, +1.) Yed dLiieiddd
Zek0 tottesiksd diitjHizjksets Cedhis0id0. IshSrkCl s jdsOydy yjdistse o
SHJEAGE oLWissey CkOmisjied & dLdzjdawikiw, 0 modd CwOmisjier o Cjte0ddSd
dasgt=ls rOssquinSsy LonYejHjeitdd, wexus YejHtfsus>ds!, yss tjLlisd di-
Bdtdtdd odududnr fisdfded guevtedLoydd BizHJls YesdhntHAS! GO cteodkdyd Ld-
tedf. U.B. LGOW P06 NCOhdissa0hdW dsM S i) StftejHJZJGHE? HiSE2 odtsswWistshisd
st jH jedls* 0L jts SHESES Sk jtsO.

LYl a0w, Ysts tfic jHEZOCOjdi3 2 d3jlssH Bsor2, HEZW syjiSd OHJSo0lsdkshisd
Jot Mz jHz jls OtftesBdtssolis! GO yjdists0n ) dLe st dd hes2hise0dkd. v tfit-
oisHdtzd AShtf jedasjbs™ f) F, d Fs* yjdiste0dsd o Cjte0dkaCj Wiststedissets dzaflsefv.
RL jiists, ylsts Asd yjdiste™ sted jarsdteso0hr, stslse jishise jatts, tfis HOGSHOE VS
60t j? kB0 (d)  ckOodk™ a5 HADEBROLWD CizBO (b3). G Sy jteddidisT tissos-
HAkd! GO CeEWsSOLGd NCOLdlzEh ji kdSeshSsyj MicroTime 200, o Cf-
ststesds B0 6 jO0kdfLso0%0 HOZASOGOZAGOW fnid0 tejedhisteOydd dils jdhdods-
Misj? dsGdeiydeydd 1, d 1., fetsdLsa0kh: Y, fistlkejikhise jdbs, o st2 34
fazsheshisd, yst d esLBizHOB (2 d&izy, d Yt jdHdSzdwedks ¢ ¢j2. tOLE0Bs-
ISOG% 2 d30IsJBOdyINSa2 OHYOwO0ls, Shise0nknr 2 %0 0%0kdL) OolssSisttsjdwyd-
stk WekSyd? tistvedLoydshir n Sdtfiskjdbs deddkgiujeydd tsLasaw jis
eOnmaOtedo0lst titeinHY HesdLotubs? Bz isdysedgishisd, stedjdisdtsa0d-
&* J Y fesdLosetprd shvd hdddditedd.

A6 to Lz 00 dLa e jdd? BY &0 tfishistes jh0 COtelsO fisjtfjdd szisdLO-
ydd, &0 Sslsstes? teOLzdyudd Leoujedvd P =(1, - 1.)/(1, + 1) hsslse shisolzEls
sttedHtitG " J yolso: 50d3, GHJ UsO o jdzdudh0 ftsMdsjk1dk0, Soelsd Steondow,
503, GHJ BlstecyOlsji1k0 & COtelsO LjkykOw, cHY t60ad0 dlzits - COtelsO fjOw. Cte-
Cshyls+ slste0>0 s Mlzdsck0tedzlzts ddzls jaehdodzshist ts tBisdd SOE0EOR. wistlse jishs-
ot StoOndrj yonksSd & Alsts sBEOMSd, ¢HJ oBLBEZMHOBKIW e jdkizh js-
9 jhlts etedListisOE Y j shydzdvisst™ (s skhash jkds € fstvedLoydd osL-
BIZ>HOEP e &izy0). VJeydr§ - ¢Hy e jdisizh jhise jhds o jtelsdCoz-dr j. Ok -
G2 d2 00kdL hetsHlshw € Issilz, ystsB Y stftejH jddls ctedhdyr d teOLdjte Ck0-
s jtetso, BIssBEO jied n G0 ishkizy idks? Cotelsj i 2y jksd Moo hSodkdiso0ddw.

10860 ortfistzkji0 tis tfies iSOk WizkHOR jhsOz %~ diyiiz jHso0dkd2
WO Ajeozhd d e TP~ 13, tTAAR T 12-02-90054-a k0 d tftetsete0dsds
WzGHOR jds0z- & A difikiHse0dkd? a L tdy (YiesiSh 11.8.1.6).
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1.3 e inevihSd?’, uy. JOEse’, g Isyse’, I f- mizjBso’

IRECEISNSAR WOt RunlsdlskisO €01 jikis? WdLdSd u_f Ty, 664033,
¢. RteSkIShS, 2t fjtedistlste0, 1300, nadvp@list.ru
2RSEISTCIR cshzHOEN IS jit T2 tde jEhdls jis, 664003, ¢ RESEISHS,
Blzi190t 40c0EdE0, 20

I Mot jhlz ROEOSkjelz thesyjhh tOLjebses ditfosjkdy sujé fasy
ey dffisd CoLiths? 0BEvydd - djlssHE® ZHOEjkdw o jfise0 f) tfse jendishisd
tfsH Hj2Msodji 0L jtetses dBtflze h0. Hed GoLSs? dsPdgshisd ¢OL k0 ojf jfs-
ofs diyoew i dzd hzBdkdelzishv o odHj hotBBHET A BEjSEE, Osthse d
dstse, 5.J. GOH SBEEZY0 BB tfise jerdshis1e SBIOLEZ SN fEz0BOW fEOL®O. 0
s tsetsP jhdy Adjtedd ¢OLjtd 0P jijsots & jHEibbs tOLSEE jo0 s d dfs-
Mdls dhyOtewis i, sBEOLEZY 40t dL Gj2sE0d1d n Bt Szt atjHizjls Lo isdis,
ysts, djdssistew &0 MftesCsj diftfisiziLso0ddj dijlstsHO tOL jteditsets GOy jddw
(50 jtedOse © ALY R s jrkstsedwn, ¢dh- o hjkhsedn ©0BE0n i jHtsd-
GOk YsrisCd dsHjedese0hkdw tesyjhfd ¢oLjeks? 0BEwydd HEY HJ-
A jClstecfy i Som StedhlsOdise.

1 HOGGE? t0BEIs] s jHisOot ik 6 jLzd1s0lsT dsHjzdkse0hdy tesyiho
ZOL jtotses Ot jhdw HouEjCltedu inSdr Stdhsottse d fsyshsOotikdi da
o jLEE 0000 ASHHjedBjhsoz dses  difiziHse0kdY Yty e GOt & jddw
SsGSOR HEyasS ¢Sttty P jbsyds-c0tsdHa R Stdhsdttse YsH Hj2hsodid
b jtfte jte otitsets dLdzizyjdad & J2 0L jteO ) HEddas? otstdzr 10,6 dsCek.

10 shisel GO BY &0 edivsO BBH - ks jftsoses B jrondLBo ¢oL s
OBEWYdd, tstfdi)ro0 k0w o tO0RCOR SHGEM® jedksets b jhsOydtdottises zsdod jdkdw
s jtfzstfiesotHbshisd o fdhsjd) SoteHdBOl, owLOdknks2 i) HadlzP ddiw Wistst-
stscs diyfOteddad™ [1]:

comr—um*hy = 1) E 4 a- Ryal (1) exp(-ax).
ut X

At jHisOad jhts? BsHjEd Sttdujilses ditfots jkkses GOk jtddtd Ro-
t60Ck JtedLiz jishw cuzizedws? ditfOtsJldW Zay, ©OMIydlsTo0jd3Bs2 teOLdshishrd3 ddz-
s jetedteso0dd o3 MSsteshisd ditfOts jed™ ts ote jd joizd:
Zw = iU (t)dt,
GHJ dt T hOg dzls jétedtstso0hd™ tfts ots B jdd.
vtz jehs] e jed] tfiejHhs0ot jkh m v M j Zie0od jid? i cteOddye &d
hisedvdd sLoskvjls difizjHte0lt HABOGASE wOMtsjHjzjddw s jd.jt0kkzer
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ocliz! SBEOjGEeE SBEOLYD, o jErlishs! SHlseses HadM s fis st
fls1s WiststisO ot it U():

U(T,) =n,exp(-E,, /RT.

act gas s) ,

r=d@dag”
g
€Hj Eact T A jioed 0L jid CtocnfsOdiy S 6 jhvsSd, Ts T Is jostfjiebkzc0
10 tfts jtendshisd sBteOLYO.

15 tjLbt 5000 dsH jidiete0tdW B id Yy jhr o jd itk Y j Loadhd-
dishisq &S0 ks jostjieOsize GO Yise jentashisd SBE0LY0 d Stdfyifjsed diots G-
56t 0l jtecfoO, tORdisOz0 Loadhddmshis! NCHEEhsd Wiktse ditots jadw b
s jostjieOblis ™ 0 e jendsisd BBEOLYO ©ls ot jds k. Mtk jGhY j HOGGY j
s fscEonZEY f) ACHH, it its0e d v dd &Lt sosoBd s ¢OL jkhsdkl
offyfots st e jClsiste ™D Mo jClstecfujfiCdn Cteaisottse, & 1ORsESs WstedHO
tflsf of WiststecfHO 0lsteafw.

08GO o fstdjt0 U fisiShz TAAR — 12-02-90054-1jk 0 d fis-
S0k | WtaHOds jisO At o jHse06Gd2 b Ty (HesiSh 11.8.1.6)

Jdfls jte0lstzte0:

1. [ ¢.1070tkse, 3. . akzdzc0CEe0. ydhd jhbs] disHjtdlso0dd] ¢o-
Ljteds? 0BEWYdd B3 jls0dise d tistzddjtese tied osLHj2Msadd dhstzahodkd dd-
Wic0CteOndsets dLiizyjdkdw: okdvdkd] EOUOE2GE2 iy jolklzer sBteOLy0. M jhis-
GAS AV, &jtsdV: AJLASO. 2010. Utk 5, orfiiS 1, 37-45, (2010).

T JeoRIVIRTLAINPC T O RVUBAULARC
STRuevO I ] LiIF:Mg,Ti, Lafoymaasm ArJusJarsvu 3R
TN SISIR RIIVI?u0IR A T rRIC ARIOLVWOARR

A Joelsrasody!, 3o 45BdH0°, 1.4 q20LkGse’, .. [t ihevansd?,

A.A. ROOP juSdE®, §.). sdstfduidSse®, ¢.d. sk jyse’, d.R. Y jtsdkHw-
AR, .. JifsEvere?

'RECEISNCHR Wdkdot REfsdIskIsO 0L jeks2 WaLdSd w L tdm,
664033, ¢. RESEISNS, bt fjehstiste0, 1300, tehhdw
’RigIsdlstls ¢OL jtstis? WLdSd & L Tdy, 664090, 6.y soshdBdihnS, Tsh-

fngw
* RiMisdlstzls ¢jsndddd da. ¢.3-. IqaseE0Hse0 & L Ty, 664033,
6. RESEISHE, tehidv, filial@ilph.irk.ru

JBI Sz &O0hdn dfiziHse0kd? wolwidh! HELd®BstedyinSdl dasbs-
CledisOk¢™ LiF:Mg (100 ppm), Ti (10 ppm) PdiesSs fedijevjkrj o o-
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HELA®Bjistedd. AJz1E HOGERE2 ©0BEIST Wadwizsh dhnkjHse0dkd] & jr0dkdLd0 LO-
gomoddw mejlsshizdds™ CtediisOkdzOkd LiF:Mg,Ti tfsH Hj2hsadjd3 ddals jhhdodisets
W Jd3lssh jSe@HGEes  dulizyjddy sdlsod-hotwdtssotes ¢OLji0 o BEZAMEJ? RS-
sBOMisd ~800 nm, 0 SO$MJ diiizjHBse0dkd ) Wislssz=ddinydeydd sBiizyjdse
sBieOLYse d fistfshisOatzjidl Ystizyidtr ~ tjLizesostse ) tejLizazs0ls0dkd -
H500%d? satf Asdn g StedhisOkdse, sBEIZY kG - BSO-dLiizyjedjd d Hislzed-
05d odHOB BOHAOYA.
Gt jteddsJasOidOw EisOksat0 tfis tBdizyjhdts CedhsOddse LiF:Mg,Ti Wjk-
Ists jSzdzHd 3o 0L tetz ™ d3d azlzdz+ O oSzEyOE0 sdlsOk-MotWdteso 2 ¢OL jts,
Gtz jtedtolz=P 2 ddstflzdz2i™ Hizdls jizAdashisAes 30 fs f) Az jtecdj2? sSes 0,55 md
YOmlstslsts? itz jHse0ddw 1-1000 Hz. Ry jHso0dkdw Wiskstsd=dsdt jiyjeydd sediz-
bl 0Lt ds diiizyjhdjds sBOLYyse tftesatsHdizsh f) fisdsh1s 7Codkd-
telzsh jots CRBWSCOE ke EEgdtkhyddbsises BdSshSsy0 f) ot jdsjderd teoL-
tejh jidjdi MicroTime 200. utfjSlter Wislsszshdiihyjdydd ted osLBEMH]-
tdd oL tetz " d3 dLizlzyjdedjds i) HEdBs2 oskd™ 470 nm LOtdh o0ddh+ hif jSlstets-
dJbtetsds Ocean Optics 6500. Rz jHEo0RAY sut f HfssosHdudh+ &0 ftf jydokd-
Ldtetso0ddis? Lhls0disat o s jitf jtolkkztstsds HJOOLsE ] tsis 295 K HES 673 s fi tfis-
hisswids? HCBEENsE GOt jo0 1 ss. Ik dLBitikdy Sedorn b jtBsorho -
Ydookdw CedhisOte0, tBiizyjkhkses W jkksh jSzgHEr & dukizyjedjd Hstfsddd-
sjiAds BY&d fteso jHjBr ik jHse0kdW s fAses 3 tBOLY0, SBEIZY jRhkses
b -diblzyjtdjl dLsksyises dilssuidSo °Sr-PIt ) dsPdshisis HsLr 0,6
Gy/min. ltejd3w sBizizy jddv tB6OLYO B0 yOmisdyodsd mshistewwdizs 30 fj<.

TJLizis0s ™ difizjHise0hkd? YsCoL0kd, uss o MY jShtsj dedddjnyddaydd
CledisOdzuse SBEZYJGGY » WJdlsEhJSedHE Y d5 dLiizyjdd]dl GOBEEHOESIW ~0-
60Ckjtez ™ j HEZW tBEIZYjBG - CedhsOtzdise WisstedHO ddlsdw tfsish™ hojuidkdw
Fo-yjdistetse i) d0ShoaBlzetsds Hizois ottt dLizizyjdd™ =680 nm o F3 -y jdiststse
i gOShddlzassaz =540 nm.

TJLizis0 ™ ik jHBse0dkd2 IsjedsEERdEinyjdydd fgsCoLra0Lsls, ybst
tfted WjBlstsh jSzdHEGE®R otLBEZYHjBAd Shbsedrd oSl su f WokW jishw tB Y y-
G2 HLd®jstedunCd? tdS i doShddkzdss 485 s. I Misdadjdkdts f) o jdise -
tsohCdd d b-tsBhizyjkdjd BoEjj AWWiSkdots LOYdNa0skshw o fisCisls jhtfJ-
te0lsiztet ™ j fSd. Glstsls WOSk MowLOd f) oV iyisCs? Yiislkyshis4E osLBZYHIGAW o J-
P iflse0. atf jydokids fisejnikird dhfkzjHso0kdy geeootd, yst ofkiHhsodd
BOtsets sBd jd0 SBEOLSO0GER = © tojLizdIs0 | HOBsWsSENdtetsoSd Wdk0ds jdistse,
BOLB T, SEbstern o M jHEkjd HshsOakwesls 1,3T35 Om, tizslshgshiss W jdslstsh -
CdHEses BBEZYjBdY o Mifizte0n (Bins0n Wdk0d jdsoydd ¢OLjedkses dLdizy-
&dw) &0 G jnSeE S tisttwHSCBe tiejor N0 jls izslkdkshis+ B jlsO-sBkkzy jddw.

10860 ortfskdji0 s e Sz tAAR — 12-02-90054-a ¢ O d tftsts-
6te0d3d3J WizizHO® jzls0z1 % = difhizjHse0Gd? a f tdy (s Sl 11.8.1.6).
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NJUIJMWRIRY USR[ TIPSARR AP LY PHUORAIM
sBJrrevJALsProRrC

1.3 rteinevanSd?’, &1 toSiody’, I~ ¢. Fdhiiod?, d.C.m0>jt0 jo?

RECEISNSAR WOt RinlsdlskisO #0L jisks2 WdLdSd v Tdry, 664033, ¢.
RtsClISHS, zt. [ jtedsthlste0, 1300, nadvp@list.ru
OudsEOE G2 difit jHse0ls jeHSd2 RESEISHCA? ¢shzHOBhISs jhit T
Is e fCdR ado jishdlsls, 6. RESEISS, bt. fjedsklste0, 83

JiflsdygnSdy, zjShtesdkkrj o SosOkdisdujnSd hots2hised hGOdksSdisod-
tso MdtsCLshkr n istiztfesotsHidSso fizh jiso jddbts slskdy0sishv tsls koSt a
HEW d30StesCedfiysOdazdyjihSsets o4 jiiso0 d LOadiwis ls 0L jte® yohisdyr, o fow-
Lq ) Alsdc o5LBASO,jis G jsBREHABENS dLzyjdd™ dr hois2ise.

J HOGEB2 te0BBlsj &3 jissHisd o 0P doddkd™ dL t0hsetstd OalsisteOdd B dzd
fsilzyjdr GOdsyonsdyr StedihisOkt0 2sHdhissets COHdGAW ) tiedds jhwdsd hoddyo
%0 dLstdftetso0hdk = fisjSwhk = fsHes>MSOR d tiese jHjkr difikjHise0hkdw o
BBy iGsE TR foshse. RiiEiHE0GAY tesosHdkdl f) fsdshae Cshws-
GOt dset SOtz jas BdCieshSsyd MicroTime 200, HEkSsdkH jSso0ds-
eéts i jSistetsds jistetsds Ocean Optics 65000. wff jSister &s&ddkjhyjdydd B dd dL-
Bjtejir tted dizls jhdotsd osLBEHjRd] foSsh jSedHb & dhayzefhkrd @o-
Lgteta a3 dLizizyjidjds i HEdhs? otk 375 dds. rdw tfsHOed jhkdw wOmh jWhdkses
%0 tBiOLY] oBLBEZYHOEP jots dLiizyjhkdy askdeihyjdudw tsjedhistdeso0ion-
Yte jL Woftzlsts f Hzddds2 osdkdr fts jLO 400 dds.
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|, MHTEHCMBHOCTb

A,nm

.1 e J<bte T @=dsdtzdiyddydd oesyonsdy Cdla:Pb.

RANEjHE00GY J6S0L0k], yss GOLGjs fstizyjthr s GOGsONsdy, GO-
BESHOJBYD 4O tejHit) teshist0diise jtuses ©oLE N jadv GASEsCsYd, -
flsGedzv jis 200-300 G, A fitfiShtsj ddsclds iy deycld GOBEESHO jisiw ROLOCK jistz0w
HE™ HOGASES 50 StedfsOtitse fisahls jdGOw YsEshO fiojujkd™ f) BOShHAHkdHs:
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510 k. Mted Ussc o Mif jSstej EEGRJNYIEydd NEwvissE yjtejL 3 &dd tishe d&o-
YOLO dls jixdodsets ¢OLjtedtsets osLBEZYH jkdY GOBEEHO jishiw fig P jddj ds0Shd-
dBlzz0 mojujddw &0 30 dds o Mtttz BSEZAN R HEJh otkd (tedh.1), SBEiESe-
ZJhdsj WelksadasdydhSe? e josydj2.

NBBAdBdunSs) fiejsaiOLso0hdj, SOS fedodis, tisjHns0oww]jls isBs2
te JLizz1s0ls MsLHOGAW dizd dipujLdsejidw yjdiststse tejSlBd0ydd. JHEOSS, dL-
oJhiszts, yists Mazsdiis*J StedhsOkdz ™ 2sHdhsSes SOHBIY ddijEls Hs 200 fisidlsd-
fse, slkzduoshdanw tfshijHse0kji dgishis s wontsksyjedy hisjo i 6jShoet-
GOk ds2 d SzedyjhSe? tfisisdk 2 j2 otsols?.

dabsier fsz0c0Els, Ykt o tojLizizis0ls) Wislssaddidunss? teoSydd tiH
HJ2Msodjds dizls jhdodsets 0L jteditsets dLdzizyjhdw dissdhrsHdls dudjdjdkdj tis-
edlsd® SteofiylsOkizdy,inSs?2 tsjh jkCd, st fissie jlshise jkds HedosHds € ki j-
G, COS dstse HOBEEs 9P jiiso0 o ZLE0R i jkCd, K0S o YedB it dsdss,
u@ft; ccff C}SU'&JHJWWJB GOBE=HOJdsS MM Jdd] GOShdwkko tsdsh™ d=ddein-
ydydd.

10BBL0 orystkjtd s tfiesctOhdj WekHOR G0 Gy R difikiHEe0hkd?
u L to (s iCh 11.8.1.6).

SN RV TPARSTVICWLEBUIBYRI Juu? (s
UsJot3m HMRIen IV RO 1 J [av e rE
s o JCURR J stResO oM 2z f L e wa3sm
NS JtRrRrJA

@.J ree0nse™?, ... udLsed?

'RENIsdlstls ¢ jsadhdd di. ¢.3. Adisct0nse0 L tdy, 664033, RESEISHS,
N\OotehCses 10, alegra@igc.irk.ru
’RIECEISNCA? cshzHOEN IS jik 2 Zhds jiehdls jls, 664003, RiSkIshS, Bze190t
1060td%0, 20

I's &onsswh jets otejdsjded SBEOLSO0G ] fisBhiso Gt = HIWSkto o 0dd-
shi? tisHedhjsCd fted tOHJOYdBLEEE S0 dadhdd o ¢Sttt n dstkdk
CledflsOdk0n fewLro0wsls dhSesydlsjeds f) bjiznsts2ydotshsits OolstsEsCOkdLEs-
o0hbses b jE0Shdieso0hnses AShdsR0. Cltls B jrondLd Aseshs stfdhre0,jls
ey OHdOYdshhses HJWISksEBEOLEa0hdY o P jrsydks-codsdHE A Std-
nsOkkon. JHEOSS thed tOHOYdEHEEE sCEONda0kdd P jEsysksL B jder A
WiststodHise tfistrtzyjds ACHH jecos jaalsOk4dar j HOGG ™ j, Cislstster j daj ZCHOH Fo0Esks-
fiw o stz Rz, A CtedhlsOdkon P jasydsL jdje g n WisstdHss, 0Ssdadto0d-
GRSl B bt jro0t jdltr id 6 jHSEL B jEdr & dekodd (La*, Ce*,
Gd**, To® d Lu**) d fisisted.jos sOHOydshbs 5SE0Nda0hkdj ted 77 s tidots-
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Hdls C 5BEOLEe0GAE tu' yjdbiese [1], fshss"dr d F- v jdstc0 sSas ki jRe0-
. jdrlstatses 6 jHCEL jds jb dses dsh, fid skt o Gj0Ssdadissa0th T Cedfisot-
07 F- yjiiste" tied OwOksedydsds SS0Ndodtdd &j SBEOLEESIY. b jHEo0-
5 jdats, SBEOLEO0GA H WSk o Ohdshus? YsHisjh jiCj HenLods f) tedfizs-
nsad.jds SOlqskhs? HYleddind. d ©0sskj HejHEsjt & jR0ddid [2] SBE0LE0-
G k0GR EOHOYdsEET HW.iSkss o Ohdshks? fsHijh jsS], fonLoder2 f
Cl-u jiit jissonSE? dajlss2ydonhs s SCEs HolRo0kjBsk R dskse o osLBE-
SIH S fshss b, sBEOLESP AR ted L0Re0kj A jClstest0 st jRo0t jdist T d
distisd. LSO G jAssAydoshs! aLECo s, CEEHO BT EE>H jliGT2 oSLBEH jb-
BT Eese ji UsdR distise dECOtdLse0k o Lk esosHABsTsH. J Hiskoc0 jd,
Usts oLOCSH j2Msodj HOfSts jistsets s jidiscts fishisswad 1) AdjeejsduinSdd
Crotlstzlesd LsGT HesotHABENsd (ANWISk AOGE) det0jls s05bLs bt o
Astsds ey Ch-u bt jisonts? Gikhss2udeshsd, fedosHvh ji ¢ SasOLS-
000G Otdfistais? 90SOGNA SSBES Hisddsjitses distko.

Jqls jte0lIsktsO

1. T. Bugaenko, E. Radzhabov, and V. lvashechkin, Physics of the Solid State
50 (2008) 1671-1673.

2. AV. Egranov, T.Yu. Sizova arXiv:1204.0256v1l [cond-mat.mtrl-sci]
(2012).

Irtnn s st JA L 1 nav rronRe R sddw LI3m
vJyrs CdS J v JrtdNIIcrwunfstuasr

¢.d 106zBOGEe” , s.4. riztsdotjo’, u.d. rizHO!, d.d. JCBbisEzE?

! RiIsdlskzls WALdSd tfistiztftesosHEdSEe dis. ¢.d. 1106500 ¢ J T,
630090, ¢.yroshdBdtehS, feshtfjCls fOote jklis*jo0 13,
zhur@thermo.isp.nsc.ru.

2 REhIsdlstls & jstee0ddyihSs? rdhkdd e tdy, 630090, 6.y sotshd-
BdtehS, teshyjCls fOotejkls+ joO 3, spectrum@niic.nsc.ru.

1 HO&Gs2 te0BBIS) difiidzjHE00E0 NisOydskottOw d b jhs0ydskottkow Wislst-
Esgbimyisyd™ (Af) So0dsser R sy CdS G0 fsHEENS St jktd™ d GO k-
b jtesHBE = GOGBkezBSOR (Uyu). d hfjShtej AJ Co0bktsora ksyjs (su) ¢O
fsHEsM S Stejdsdedv Hisdsdddtelz jls tfisizsh0, tBlzhdksod jhbtkow Ak jShkteshkdad 1j-
6 jASHOGBY djyHE Iissotvdd LB jihses Cootksa0kd™ o Coltssorn ssySon.
ed GOGhjkdd Soldlstora ktsyjS &0 Lok jtesHErj GOdksktelzBSd ddis jdihdo-
ishist Asts? stz A J LEOydlsjzds 2d jdg2hojishv (tedh.1), Seskj ssets, $d-
(2SO LOLEZROGIW Wislsstz=didddiyddydd Zhsstewjishv (tedh.2), ulst fhodHlsdk-
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fr]lSSIZJlS 5 HistskGdljiGsd COR0E] ZatHO &ihdlsjzj? LOWHO dL So0distorn Isis-

———————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

——1 CdSstonSi
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e 1 —eo—1.CdSQDson Si
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L tdh. 1. atfjClstsr A f sBieOLYse st CdS &0 Sl tqfn 2. sqtjlsdS0 A fJ sBOLYSO su CdS OZO

d st CdS 0 Uy, Bissjbt" j tied 200 *u ! | Si (1) d st CdS &0 uyu (2) ted lsc;dyjc;tstBlz
- o ObdsiWited NHs. ujdstjtsOlsizts0 qLd34th;qu’W td 5s, dLi3teddiz ™ J %O Hizdfiz] otstdr 480 02d3

JjrodkdLasse ZasHO dshdisjdzj? LOEWHO By ls BY st HOO: lskzddk jddtse0-
G o Wilkzsts iy jdast ™2 tojLisdOdhk 2 tjtejdsh Adjtecdd (ATIS). P&OkdL tis-
COLT 90 jls, ysts Istzdadz jdzcftesoOhdj BOdtse jetsWistts, f) Hislzets? fiststetsdr o T Hfisdzdsw-
sihw ofnj kidsodw & j0kdLoydd ATIS. CWW Skdodishist tiesyjhno AtIGC,
sy jdJikow ts HOGG & St jlsdSd Af, tiejor N0 jls 60%.

I RCWRC sMULI JARY (HSRM 3ot oL ot ] tJuvd o
SIAANWTPARD JIVRY[ESR-OSUR I IM At
FJ O Lstruevsd [f ) Mg,SiO4:Cr

[ 102y jo0*, d.A. u0wofse™*, .. rzHedSse0*, r.d. rOedSse*, r.¢. fFdn*

* N JHJBOEA G 6shizHOLNISe jhbks ] BEH> JIsts ] ytsj>1HJGd] GOzCd
R&nIsdlskls 8 j2 WALASd dds. ¢. - esattese0 thhd2hCs2 0SOHjidd ¢okLS,
119991, qu3-1, ¢. JBNCe0, . N0odutse0, H. 38, ozaytceva@mail.ru
** A JHJLOEAGR ] eBhizHOthIse Jhks | BEHY jIstt] Zytei>Hikd ] G0zSd
SOLOENS2 WdLdSs-Is jatdyinSd? dehlisdlskls dds. r.s.10962156s
SOLOGMSsEs GOybsets yjhlstd tishid2mSs? ¢SOH jddd GOkS, 420029, ¢.s0LOG,
ke, edBdtenSd? IsteOCls, H. 10/7, phys-tech@kfti.knc.ru

JssCdiisozeT Mg,SiO.Cr fisdBdveskiv o Coyjiise  0Ssdots? fts -
r i jfse0do0 jd T GOLjEss BEGMGICE RS-HAOYOLEHO. RLAjGiGdj fsss-
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Gsh jhdw Sadyjbstoydd dsése Cr/Cr¥t, nSoLre0sh jifw GO ftiCktozds-
Eas0d iy st m R060Ck jisdiisofSOn HObbSES d50ls jiscf0k0, tfisLatsiw.jis s jOdkdLs-
orollst tOLEquETj HAOYOLEGY Hjijfistes2Sd oL jetkset dLbzyjhdw o Wits-
fisdtedlsj [1]. A0t1dteso0ls fisslshsh jkdj Ciyjdistoyd? dstise 0Sksdaktstess f
0Lz fisjtfjits sCdhtjhdy oLty Gs tishis jHiisosds dLdsjdjdd™ sSffy-
ol jiz* dzs-otshsOtsadl jz G Zhzsed? tehisd d sisyded [2,3]. A 0Bk yj-
Gcfo0 sy otdwhdj YOEYdOLdises HOotjhdw SofjistetsHO &0 CisiryjdistsOydes
HolzA-, e jm- d U s tsjmo0t jlst  dstise mistsk0 o Wistshlsjisdlsj &0 shbse0kdd
teJLizz1s0tse iz JHB00dkd2 dsdsStedhisOzedyintd- sBteOLYse Mg,SiO4:Cr d
M,Si04:>*Cr B lssHOB tojdise it iSlst0t tses BdSEs0k0tdLO d Bhsesyon-
solss? Gt MY ShsshSstdd. stdhisozer ov 0P dadid jlstHER YSnE0E--
nSEes G0 Ehls0ses csedhsdtt-2& du dedHdjorm sdetj? &0 LOk0sSk, Bted-
JHisdtsso0hGkEzE oHEE s a (Zhis0tseS0 Pbnm). aH jte>06d.j REs®0 o 0hYEo-
oj Mshistotwis 0,14 9jf).%. ultteshst oriwedodhdw 1 &d/yoh, otedh jdadw
12 tsB./6dfd. A SOyjhsej tihistos OkGsW " ditfsizLse0dhw Okett: fj HEBOS-
zjdac jos SofizstesHO. 10y Okt | HOot jhd] SAidistsHO dLds jdwizsh+ o HAOto-
L5tz ©ls 0.03 HEs 0.78 $0 of Slbstetdisso0Esh o tsjXdB] 6 j0tbses ot jds jdd
060tdLOISEER SoftsesHO GsIJ-01.

Jdls jte0lskzte0:

1. ¢.d. g02mgts, ¢.d. rOdSse, A.A. fijBjHlO d HE., SG, 34, — 8, 693-694,
(2004).

2. J.L. Mass, J.M. Burlitch, S.A. Markgraf, et al., J. Cryst. Growth, 165, 250
(1996).

3. Y. Yamaguchi, K. Yamagishi, Y. Nobe, J. Cryst. Growth, 128, 996 (1993).
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J1.¢. Y0dwizizsHd®so, J.R. ROOGSS

oz jothistys 2 6shizHOthIse jhtk Y2 zadejthdlsils tizlsj? hsseh jadw,
680021, mOBOtesonS, k. & jte™h jo0, 47, crock_c@mail.ru

RLo jijsts, st tied obLH j2hsadd o jissotas sk &GO HAt jshdze it jHi
) GOGEYORSAyOtd osLGACOst kjiiser j o Sty jdss0ydister | fisssSd, Calss-
e j, o Yonkhshisd, sBzitotdo0sls Gozdyd) Sohkyjdistoydthdses dijr0dkdLd0
Caduts? SYsqUinSs? Gitdtj2eshsd fejHr [1-3]. A L0adhddshsd s LE0SO
tistiedLlz jdsshisd BSEsuOndyT dsells alswedols i (jfkd HsSOLokji -
sdEjddy 9P jiised HALjEhBs2 WOLT Bt j, yids HAYjehdshks? fiejHT)
dizd orls0ESa0 ™ (o SBIOSEGSH Ntzy0,) dL sBEONS 2 f) BEE P j2 GOEYS) G-
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Gl e Adz jShtedy jhSeet tsdw Ak jChteshk0chkdht? oshkr. ohker2 Isdlf Cod-
Y JBlsteOydhhks? @ jedij2eshisd dhtfstLse0dhw HEw LOfdhd H&OGRdyYnSd
CBWEsEE0RM, O 50S3J HEW tojokdLOydd stflsdyhSs2 BdhsOBdi-dshisd [1].

AJuis HOGGER wOBBKY Wodwjlshw dsHjkdeto0kdj kjftsern d
Cokyjhbte0ydehda oksCtso o HAhY jtthdks2 hiejHj, tBEZhESOE jBE A AW-
WJCktsd 1wk, kjtdsHdWWizLdd d 1t jSktsshistedSydd.

A Coyjmkej HAMtfjlehds2 hdhis k" 6ohhd0kteda0zOn+ MJHSEWOLGLOW
fiedHO ) &O&EYONISqyORd (Hdht jtehdkow WOLO), GORSHWhOWhW tfsH ofsLHj2-
hisodjdi3 ZOL jtelsets dLizizyjkdv. thokdn+ zwdedkjhdl ksJjtstftetotHbshisd
d HgWWELdd yomisdy N zyjtsd it jSejhlsn kS, rav ksyks tj-
hojigrn LOHOY HedojHjkr 0&OEdsduinCdy tejhjkdw, HEW WHO LOHOY,
YesosHdish+ ydhjdkksj BsHjedbse0kd ) (J0Sjs Comsol Femlab).

Ity bk e jLzi1s0kr sLotEwesls w0hhydisolks s jtfksetj Hj2Mmk-
odJ duizzyjhdw tfted Jets tOmtfteshistOdikdd o HisLicOyds2 HAhYjehis?
MiedHd, o4kdud0 Stltkset G jls BY st LOB LGSR HEY Gshé&r R ¢OLjte-
&ra tlzySse, Ykt fiejHnis0odWjls dulstedhn HEW eWHO Hie0SsdyujhSda LOHOY
aLOddissH2MsodW wOLJtelrsets dLazlzyjedw ) Hdhtdehe* isd hiedHOBd, O SOE-
MJ HEW te0LcOBBKSd Btorn sflsdyinSdn ijssHse HAOcEkBhsdSd HAhY jtoh-
%Y a MiejH.

J]lsjte0lIskzts0:

1. RoOGSY A.R. ujed3isdiHIzydeiso0GRY § Bjm0kdLl™ LOYdhd HAGOBdYJNSdn
eesete0d3ds. dzOHdoshES: rok+d0Ez60. 143, (2006).

2. Vicary L. Philosoph. Mag. B., 82, 447-452, (2002).

3. 10@wvezizsHd®se A.¢., W zsydho- I ghistewCso0 .., JOIs. XLIX L J>H. zOkv.
MiskzH. SsuW. culskzHjtls d GOkzyss-Is jreduintd? tesetihne: AdLdso /
L, BoshdedtenS, 32 (2011).
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RufIsdlskls WdLdSd fstztfesotsHidSse a Ty, 630090, 6.y soshdBdtefS,
tftc. OC. fOotejdzls~ o0, 13, lazaviy@gmail.com

1 HOGGS? 0Bk j i jHis00t jB0 fstkzSlslzsd LWy disto0ttiset BEsSO
ztfte0awz jizdw dnhiz jHise0kju s ZhisOnsalt? HEW Histizyjddw tsomntfts JHJd jdds-
6t Coldstsatsets Ciztsy0 ) dintfisiz-Lsa0dkd & HieslssCiiz0 i) WoLse ™ &3 CsHdtso0dkd-
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Jo3 [1]. roder 2 BisS BY ¢ t0LGOBEISOW: SO, ysSBY j6ts G3sHds BY 5 BJL (LB -
tJed? CbhistelzCydd dhtfist-Lso0ss SO HEW Etfts0od jddw dsHize jds fiAliceo, S0S
d dsHizdzjdz ABobo.

0 tedhzk$] 1 tie jHhs0ot jk0 HAOGOMM0 odizists jdtz jots st 2Miso0 SOSH-
65 BESSO 0otz jdadw. A teizd yjdste0ibes i jydozdLdiete0tyses tiesyjh-
ste0, Ettctorwsh jots 0BGt BESSO d Ehstes2hilse, foHSEEYjhG - ¢ &Jdk,
dhtfsdLizjlshv FPGA hjtedd XC2VP Wdtedzr Xilinx, tftedyjds SouwdelzteOydw
HOGEB2 BdSteshndir ¢ LOadhdls s bisets, o OS2 tesdzd T fAAliced dizd iBobo
T orfblztfojls ChCisjlstr2 ACLjdtfdwts BRSSO Etfic0odzjhdw. Otk 2 BEES tfis-
LotV jls ztfte0adzwis+ ofjisd yOmswasd Co0tistsotCidtisteteOwdyjnts? Znisodsetd
f tsdshae isct0dhses sBiiuiedYy, Zhs0ntotjkuses 6O tjhtkok1d A
iy sslste0n, MsJHRJGEG ~ ) HOGGY &3 BESSOB ydtedL daisiiewj2h AUSB-
2.0 High Speedo.

ibd AliceBobUni )
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FPGA jJ
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bm_dac:DAC| |att_dac:DAC

phase:Valtage att:Voltage
stb0:logic qdettlogic | stb1:logic qdeti:logic

3
|

{L] (L]
TolhiztsS 1 7 Foct0dn0 ilsks2ilse0 BsCO Ltfdod jkdw.

JdlsjteOlslzteO:
1. 1.f stesySds, ¢.d. o ejo, S>.d. skesyCdl, R.R. T9BYj9, R4 WidLoistr2,
dolstsds jlstedw, 45, 110-119 (2009).
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b.u06i0, C. 1. PELSjs, d. 5. FbsWonss, d.. Stjyjlsse

SJBJksontd? eshizHOtIse judk 2 kkdojehdlsjls, 650043, sk jtssot, k.
SteOnEOw, 6, lira@kemsu.ru

ROk dLdtelzslsiw Zhisedw, tied Cobttern G jls BY s+ 6 j0tzdLsa0d Isjy-
o2 @ jr0dkdLd. TOnMBOktedo0skhv HoO Mizizyow: SHESESHE 2 ¢Octkjo MizoBE
fsedsMosh jots GOLjtetis] dLikzyjedj A d &octjo Miydokks o9 jH kG~ o
A mojsstfiscisMoshda yomsdy (costewydn bsyjse), &oct jod jd3rm wOL jied d
dLizizyjedids.

Yedleddz0jishw, st didyddissedid) oLt o0 tfisdh~sHdls tied @Octsjoj
A, ovhj s jstfjteOblizte ™ offfr M Cd, e jHtfszO60jishw OHOBOY NS > ddB
%0cte joO.

v fizzyow sHESKSHESES Z0ctjo0 SBKOLYO ted SBYykYm HEZY BSEZA-
hdizhise0 alsstedydrn A L&y jhdwa tisikashisd, kjtisjkSshisd), sjdktfjeokkize
offf ™ Cd o SeWWdyddsd tisedsh jadv, fstizyojshv ohydksts) tistkisesos
LGOYjddg, s Ce02k 2 dGited, %0 1 6 2 tfistewHSO o h j WOCdynSaets, Yt SH-
GELEOYES hodH s jz-hiselzls 5 &l jYtsotd 6 jr0kdLd dedyddisse0ddw.

rew nazyow nWitdyjnSdn tscishoshda yomsdy OHdENEE r o ties-
LisOydsds A tediadazodishw, st dedyddtsedndy oLty e0 tfissdh-sHls tfied &0-
ctejoj SediduinSs? bskzhder hesw A (a), sSlzosh jes feezshosh jj
ol yjkdj ovhj ikt jeokizier oftfmhCd o OHJOBOAYNSEE tj>dd &0ets joo.
10adhddstshist Histetseson? Yiskdkshisd djtecdd sis teOLdsjted yomsdy tis jHhis0adw-
Jis di gBw Stedolzts, fesnsHWhizE i jL ddiddsizd, Slsse2 GORsHASTW tied r
~a. Med r << a, tfistesesedW Yislskshlst A jsedd He ~a®/r? , 0 tfisd r >> a,
He ~r. u0Ss2 ~0te0Ckjte LOodhddshisd sBzhkoekded s Bt jehtjCsdodshs
sy rissC MsLHORIY costewydn ksyjSe tizsjds 99 jHjkdw o dzOktedyz A &0dks-
teOLg etz ™ YOMisdy Mo jsstfscis P oEh jets o jiise0.

A hielzyoy, Jhkd cjsdjkted aosHAd m yomisdy T Usts zOnisdk0, stedjd-
scfteso0dzOw  Hfjietf jaeHdSzdvehts tizyz @OLjik0, tfsikzy0jd ddhkj2akzEs L0adhd-
dhist tstscd sl sz der fisSerisdy f) ¢odesih j2 WW Skdodishisie tied
BAdR0z G - sz d@on. 0GR ¢jsdjistedw Wadw jistw Adz jtec jisduinSd BSE
oV eBHER2, tfis Mis0adjhdts i ¢jsdsjistedj? cestewydn sty jSe.
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OSRGOS VLI CTIRIIRYLHS I tOITCrJ ORL
SAANWTPARR At ] JstdusrR A stRuus [ fPm MgF»,
JAth A osm A s Jersvu I Inrmsse
RIJuYWRE

a.§. 1dise, .. FOesrdsody, IR, ate=Cadh0, ¢.¢. wlsOy kSt

RECEISNGAR WOt ruflsdlskisO €0L jiskis? WLdSd u_ Ty, 664033,
¢. RICEISHS, bt Fikdsiste0, 1300, zilov@ilph.irk.ru

s0C drojhts dL Boijj 6OGkdn 0BES, fed tBiizyjddd ©WHO NdtesCts-
LGB A HOUEjSsteoSse W jdsistsh jClzdaHt ™ d3e] dOL jist™ d3e[ ddstflzz O], ©SBis0-
LizEsshw daefls jodHE " j SOGOEYT (WkOh jdis™) 5SE0P jhkr j y jdists0dkd o jyjddw.
s0C tfiedizts sy Yisdo jhisd sBEOLSO0GAj Octejeokkrn F, d F5' yjdisetse o
CledsOz0n LiF Yishikj Bz jkdw W iklshiSgHergd ¢oLjthrad ddtd--
fodd.

1 HOGGs? te0BSlsj BBEOLY T Sedis0ztd MgF,, f) Yt jHe0kdl jz ds GOs j-
H it dsd ydistsOkd BStOnSd (AL, BBizyOhdh! WidlsshiSzagrbr &d dhtfizd-
O dLiizyjkdw sdlsod oYWdisseses &OLjt0 (Hids ik Gshs! datze-Ho 30 Wi,
O H 1 Sy, Adjteedy HE 0,5 Br>1). O ezt thede jH ik Wilssetso-
wdd ¢sadidhydeydd setOLy0 MgF, Yzl sealzyied™ tied esLizHiGdd
Mo jlstse f) 7, = 4054

tdh. AsbsezoWdd e=dgdajiydudd AL o tBeOLy) MgF,. RLtzyjed WiglkshjSedHbses
0L 0 JOHOES tfis dtd0kd € bityz tBieOLY0 o di3jis cedLsEsor bz fstvedLoydts E
fshisOatweshizes 45° f) stflsqyfiSs? sites Cedfsowzo ¢ (it jo0). wifs0d wEsdidijiyjsydy
sBiOLSa0o N Rl Wdt0Bjdisse, GOtte0anjid] GOBEE=HjGAY YjeyjiHICZEVERS BiSSos?
6te0dzd tsBteOLYO.

S0C odHbGs &0 tedhlzdCy, dE®BdEihydeydy djSabtiern du Wdkzod jdiste
das jJls OSH Ok das-tf jtedsHdyinSlzes fistelzClsiztelz i) 4 jiscftsHisd L © 38kScs .

Polsste0Bd tjHts> % BiR0GdLs tBEOLEaOLdY Y jdstse sSEONSd B -
wiigweshid? giswalzjkdj SOSHR fistekClizts. IsCOLOGS, Ut HOGHOW histlzSlstzts
tswadw jlshw ofytz jHilsodj HolzAwsEhEses tfischsh judwy dublzyjadw Wjdsshj-
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CliHdses COLjd M (C1) yjiists0hd d o gshiinkeh 2 dskdLoydd. tonfud-
S0z 2 dfL s isteqfd] YjteqfSH L © 406k BEALES S GOBEHO jhsasL.

JOIRUBACUARC sTIMdd v sm tersO kv sm
RO J ef L 3m L LIRardudm

L r.)didd, ¢.J. Fdesisdio, 3. styjotdSsed, r.A. FOlsrdsody

RisCEISHCI? Wdkdot RuhisdIskIsO ¢OL jteds? WdLdSd & T,
664033, ¢. RieClISNS, &, fitedtiisto0, 1300, filial@ilph.irk.ru
RUCEISNCO? 6hizHOBNISe Jat 2 kddejehdlsls,
664003, ¢. RisClzIshE, Bzz+o0t JOc0td®0, 20.
1020041 Cd? dumisdlskls ftedistsHistsi1Liso0kd™ & L T,
670047, 6. LEOG-VHA, YO GO WEBE?2 6.

RLOJMiSwS, U sk teJHSSLIBIEAG - A2 djdiste, d hisBjdes Istejno0-
L jdlsizr2 dist GjsHARO, SBEOHOEE yiejLo™ Y02k tisHABHWA J2 HEW EOL jistso
fistetzClslztets? stflsdy S Az jtec jlsdyjfSdn tssodj2.

1 HOBE2 0Bl Oolsiste0dd BY &2d dLdjtejdr fitfjSlster dsdsdfdsjfyjdeydd
e JHEBLJB G - dtse o G tBiOLYOR. RLB LjEdW fesosHdkdh f tis-
dshae ff jCsteisd jisted0 Ocean Optics QE65000 (sBkOMS* dLdsjtejdd2 200-1000
heR). Fre®diiiujeud™ osLBEZHOGON HtiztftsosHbdSsordd ¢OLj0kd i) Hid-
%Odd osidz™ 405 d 660 .

Hedmiter Mishis0o0 BsBiOLYSS:

Li3 Baerd 2.60(8) ErO.ZOYbO.ZO L|3 Ba2Y2.83 Nd 0.15ce0.02
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JBEOLjy, 0Skdodisedtt 2 dskohd Er¥* d Yb** JB&0Ljy, 0Skdodisodhtr 2 dskodd Nd>*
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JBEOLY T ot jLotsedhr o A0S0 NS diisdisizsj tedsHEYBELE-
o0kd™ u J TP v0SMj €O shlsej N jSkisse BY &d St jHjbjh" dLbkzydls ji-
Grj fjejrsHT detse Nd**, Er** d Yb** o difitjHs00dkdG A di0ktsoyon.

00 6te0WdS (tedf. 1) dLisBEOM Y SHOE dL fistizy jbbr - hitf jCitetso.

A AHj 0BT BY izts SBHGOEEZY jE&s flojujkd] ddse, Saisstsr j @& onsHWS
o fhisde kOtsdy™ dizd 0Skdodisz=P j2 HEBOCH d 60NMBOEdedtdh* SOS dbj-
otz jB0W geddint ted hdbsjj HejHdbjkd?. Sk gsitshSese f
tfsrsx| o fishis0asd LOG it slstdydtslshw Hiske Bls Hisze0. Clss Wodzjhdj B> ls
Brlst sBIWNGjGS oL0ddsHj2Mod b A jesduinSdn tokj? tOLEdydr A
o JHCBL B jEAt v A A jd jdlsse, st chobtedls 5B dis ik hos2hse0m, fistjL-
&R e fELHOGA] EOLjtGY A fitsjH, f) Eyjbsd lsses, ysts s Adjdjds ftft-
sBRZY ontHS o NishisOs d3istedy ™.

Jdls jtsOlslzte0:

1. 20BN G d. . d His. JjlstsHT iy jClteOn-dzisets 00kdLO. J-: RLH-o _f V. -
1962. 1510 f.

2. SO0YdOte S A, dojHJud] o WdLdSlkz ¢OLjtese. J.: fdt. - 1981. T 540 c.

3. stxjotdCso0 .f., Jhrshtjo J. . stes2h T j GskdBHOLY . LEOG-LHA:
RLH-98 AlzteWishCsets 6tsh). kzdz-Is0, 2000. T 298 .
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g J 1oy, 660036, ¢. stOndsWiehS, pSOHJHB6BEEHES, 50, flsts. 38,
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gdBdtenSd2 WHJteOz &2 kkdojtehdlsjls, 660074, steOndksWishC,

e sdtsjunSsets, 28, gard@iph.krasn.ru

RissykdSd Moo, shhso0hker j G0 AWW Skj t=dddihyidydd (C0Lste0L-
teWHE T j StelzeCd, ModlssHABHE J Yok jdd), &ohdd P desSt] teddidkjedj o fs-
ol jBjhhr m Estks2hiso0n slssBE0Mjady qewstdoydd (Hhftjva). Ied AUssd
sCEts 90% ddtsores T dS0 HAtije LOGAROsTs jsts2hise0 f) ditfsizLse0-
GdiB MIHSAR Stedisotise (rs), o Cslsera EsGdbiyitstr i dissukdsd
orfsudwesls WedSyds LOHG2 tisHie jisCd 1St0d0, 0 dLsBEOM jid] Wisthdtlz-
Jsw L0 fjyls dOlstedfyr Atz jShtesstiscuinSdn s Azt jdisse, Ltfidarveshdn
Mo Jlsso ¥ o3 YisisECis.
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WO fjesHEVPGA? Hjd o Bhiksej WedSydshdisedhdy ofjjr s f)s-
2o Ei>dls SEOnfAuINSR WW.iSk Al jHjtdSho [1] T dud.jtjtdj ttedjdiso-
ydd MdHSsets SedflsOdki0 fsH Hj2Msod jds 1k jCisteduhSsets tisdw, tied Slststetsds
CteOhubk T khbsedv (hse jddshisd Yo jndshisésets hyjifzitdy s i tisH-
sS62) shsoskhv Gidikittr&Gd. sthyitkzotigs dis? fsHasH [2], 160
Usts ddteJOndLso0Gh Y2 o Stflste Stk m IsjnlstzsedWn, BOLdGEZSHW GO ofsL-
Bsydshisd 4 jte jstedjisdtesa0lst MqHSH] StedisOdd ™ tfists jHsotsds disHAWASO-
ydd e0ddyd - hised?.
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