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V.P.DRACHEV
Skolkovo Institute of Science and Technology

VOLUME PLASMON -POLARITONS IN HYPERBOLIC MEDIA

We discuss properties of volume plasammiaritons in hyperbolic metamaterials
and applications for suttiffraction photolithography and flat lenses.
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Ural Federal University, Ekaterinburg
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PERIODICALLY POLED FERROELECTRIC CRYSTALS
AND THIN FILMS FOR LIGHT FREQUENCY CONVERTION
AND DIF FRACTION OPTICAL ELEMENTS

We present the recent achievements in periodical poling in single crgathfthin
films of lithium niobate, lithium tantalate and potassium titanyl phosphate for realization
of the optical parametric oscillation and second harmonic generation. We present also
the creation of dffaction optical elements based on lithium niohaitl stable domain
patterns for control of coherent light.
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2Moscow Institute of Physics and Technology (National Research UniveBsitigoprudny

HOMOGENIZATION OF MIE -RESONANT METAMATERIALS

Periodically modulated optical miedin the long wavelength limit of light can be
regarded as artificial materials or metamaterials. Unlike natural materials, specially
designed metamaterials often exhibit significant spatial dispersion, which strongly
expands the range of possible apgimass. In this work, we demonstrate a
computational approach for homogenization of photonic crystals based on the excitation
of forced electromagnetic oscillations by the injected current. Unlike many other
techniques for calculating effective material graeters, our method is easy to
implement, allows one to estimate the range of applicability of the effective medium
approximation, and has the potential for development to take into account the effects of
strong spatial dispersion.
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D.A. ZIMNYAKOV '2 S.S. VOLCHKOV?, L.A. KOCHKUROV,
A.F. DOROGOWV, D.V. TSYIPIN'
YYury Gagarin State Technical University of Saratov
2Institute of Precision Mechanics and Control of the RABtBa

STIMULATED FLUORESCENCE UNDER LASER PUMPING
OF RANDOM MEDIA: FUNDAMENTAL LIMITATIONS
DUE TO COHERENCE OF A PUMPING LIGHT

The results of studies of the spectral properties of fluorescence response from
multiple scattering random media with fluoceat components under pulsperiodic
laser pumping in the absorption band of a fluorophore are presented. It was established
that the previously observed effect of saturation of the spectral properties of
fluorescence response (spectral quality Badfactor) in these systems with an increase
in the pump intensity and a decrease in the transport mean free path of light propagation
is due to the granular structure of the pump field due to coherence of a pump radiation.
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2skolkovo Institute of Science and Technology

MACHINE LEARNING AND INFORMATION TRANSMISSION
IN NONLINEAR COHERENT SYSTEMS

Methods for extending the principles of coherent telecommunications to the case of
strong nonlinearity are theoretically investigated. The considered approaches are based
on the integrability of model equations and, as a consequence, on the linear character of
the evolution of the scattering coefficient of the associated spectral problem for the Lax
operator. In nonlinear coherent systems, it is proposed to use the scattering coefficient as
an object for digital "back propagation” instead of the correspondingubuaptical
signal. Machine learning algorithms are used to solve the inverse problem for recovering
the input signal from the scattering coefficient.
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COMPUTATIONAL IMAGING
WITH ENCODED DIFFRACTIVE OPTICS

In this paper we propose a hybrid system that optimally balances the optical power
between the refractive lens and diffractioptical elements for achromatic extended
depthof-field imaging. To optimize the power balance of the optical elements we build
a fully-differentiable image formation model to jointly find the optical and recovery
procedure parameters for computationaimeeas via endo-end optimization with
neural networks.
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COHERENT OPTICAL -DIGITAL IMAGE CORRELATORS
WITH NEURAL NETWORK PROCESSING
OF OUTPUT SIGNALS

The paper proposes the architecture of an image recognition system based on a
coherent opticatligital correlator and a convolutional neural network used as a post
processor of correlation signals. Numeriaatl experimental studies of the possibility of
using a convolutional neural network for the classification of correlation signals have
been carried out.
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N.G. BASOV AND THE LPI QUANTUM RADIOPHYS ICS
LABORATORY (DIVISION)

The main in N.GBasov scientific activity as a head of the laboratory was the
creation and development of new promising scientific areas, radically changing
traditional views, and at the sarime implementing the research in already developed
areas to ensure the solution of large and specific problems of science and technology.
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PHOTOVOLTAIC EFFECT IN LCD CELLS
DOPED WITH METHYL RE D

The peculiarities of the photovoltaic effect in cells with a nematic liquid crystal (LC)
azo dye doped were analyzed. The role of the azo dye in the LC director reorientation is
revealed. It is experimentally shown that the formation of the photovdigdichas a
non-monotonic character associated with both the processes occurring in the volume of
the medium and on the orienting LC surfaces.
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PERIODIC STRUCTURES IN LIQUID -CRYSTALLINE
PHOTONIC CRYSTALS

We present results of investigations of afimensional, twedimensional and tiee
dimensional ordered structures forming in chiraholesteric liquid crystals.
Transformation of the structures and their photonic properties with change of cholesteric
period is studied.
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1. Wright D.C., Mermin N.D. // Rev. Mod. Phys 1989.V. 61.P.385.
2.DolganovP.V,, et al. //Phys. Rev. E2013. V.87. P.032506.
3. DolganovP.V. //Phys. Rev. E2015. V.91 P.042509.
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Yu.A. KLISHIN, D.l. YAKUBOVSKII, M.K. TATMYSHEVSKIY,
A.V.ARSENIN, D.A. GHAZARYAN, V.S. VOLKOV

Moscow Instiite of Physics and Technology (National Research UniverSintyoprudny

STABILITY OF THIN CRYSTALS CoPS ;

Raman spectroscopy is used to study the stability of thin CofyStals under the
standard atmospheric condi t i datios undef the abs
influence of usual atmosphere and light exposure was found. The possibility of working
with thin crystals CoPsSwithout the use of sealed boxes and special methods of
protecting the material was shown.
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1. WildesA.R., et al. //Journal of Physics: Condensed Matter. 20129 MNo.45. P.455801.
2. WildesA.R., et al. // Physial Review B. 2015. \92. No.22. P.224408.
3.Liu Q., et al. // Physical Review B. 2021.M03.No. 23.P. 235411.
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0.B.SIDOROVA, A.V.KADETOVA®, M.N. PALATNIKOV*

PetrozavodsiState University
11.V. Tananaev Institute of Chemistry and TechnologyaséRElements and Mineral Raw
Materials of Kola Science Center of the RAS, Apatity, Murmansk region

DEFECTIVE STRUCTURE OF LIiNbO 3:Zn CRYSTALS GROWN
BY DIRECT AND HOMOGENEOUS ALLOYING METHODS

The article presentomparative studies of the structural s@fteinc-doped lithium
niobate crystals, depending on the concentration of the dopant and the growth
technology.
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A.V. KORIBUT, I.0. KINYAEVSKIY, V.I. KOVALEV,
PA. DANILOV, N.A. SMIRNOV, S.I. KUDRYASHOV,
E.E. DUNAEVA', A.A. IONIN

Lebedev Physical Institute of the RAS, Moscow
Prokhorov General Physics Institute of the RAS, Moscow

INFLUENCE OF AN INTERACTION GEOMETRY
ON EFFICIENCY OF TRANSIENT STIMULATED R AMAN
SCATTERING IN BawO, CRYSTAL

In this work, we experimentally study the influence of the focusing and orientation
parameters of the crystal on the generation efficiency of the strongest SRS mode of the
BaWGQ, crystalunderaction ofpulseswith duration300fs at a wavelength of 515m.
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1. GrabtchikovA.S,, et al. // Opt Lett. 2003. V28 (1). P926-928.
2. Kinyaevskiyl.O., et. al. // Opt. Lett. 2020. ¥5 (8). P2160-2163.
3. Kinyaewskiy I.O., et. al. // OptLett. 2021.V. 46 (3).P. 697-700.

AT FG<

o T =EHFOONAD

= - T *ngct,
WghﬁH”
& (V]
—SAFE G
=N ANG
2HF O HH

O ss = ss
Q—.

FVYO.-§ =g=
8
m

I

]
s

Oo— T
S
Sg &

w
w

&
&
7]

n Q9

Wgﬂ

FRI=_FQggas
—‘4(17'_
om%QOO%

N =
gaon
:csg-@
o nO

#s=zI ~

ISBN 978-5-7262-2842-6 A [ 5 {1 Rs® R RIAJtSOARJ11®E [)URS



Urs 535(06)+004(06)

(.t dtdnact? orf. vl [ ERY[ L 28 '
I. BRI [t 5%
N Ok wdindzj Hise Ol dzr MC d2  fizh kudsly ks dgOIRtOdzs ff &S fief
Rdzhsd bkl B d 6666 O dff yfzifyX Japdhdy ddizsdzd ¢ 50 O
[sMCoe O
Y sMC o MC B Hdkd qEMS 2 Jdisdlils
(ROYdtdOd d 2 dMmfdjHse Oljd MSd2 kddoej

v fL{léc 1 RYIJUtLIRC tOHH[CLRC #
VflrtmiJevcfRrR strRevO[ ] [ KTP

R (1 Rel) [[?27J1d v R 3Tt R sStrRuvd[ [ 11
JtRI{1VUOARR 1[U£MrklvRYrHsRM i

| dzOfmlsswh j2 ©OBGl)] ©OMMEskt,) d sHtej ddzsf
stedj desOydq dzj deddzj 2dz B sYdujMSdR 4 dzj d&j dasts
ZOL jtodasets dLdzzyj dedw o jwRdsmis: ¥ CtodMmlsod
YoMl destisty ] asdgd BOdzedj MMisj HisksY] des dzO W o dzj
Oded L slstesfdd wOMMjwddw fted dOdzdudd Mo jteh j

E.V. DOROFEEVA? I.S.MANUYLOVICH !, M.N. MESHKOV*?

O.E. SIDORYUK"?
'POLYUS Research Institute of M$telmakh Joint Stock Compafi tscow
2ShemyakirOvchinnikov Institute of Bioorganic Chemistry of the RAS, Moscow
*Moscow Institute of Physics and Technology (National Research Univebsitgpprudny

ANGULAR ANISOTROPY OF LIGHT SCATTERING
BY THE SURFACES OF KTP CRYSTALS AND ITS USE
IN CRYSTALLOGRAPHIC ORIENTATION
OF NONLINEAR OPTICAL ELEMENTS

In this work, we consider the features of the technique of crystallographic
orientation of nonlinear optical elements based on studies of laser radiation scattering on
the surface of a KTErystal with rough grinding. In particular, the main attention is paid
to the phenomenon of pronounced angular anisotropy of scattering in the presence of
perfect cleavage.
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M.A. AMANOVA, V.N. NAUNYKA l, A.V. MAKAREVICH 1,
V.V. SHEPELEVICH
Institute of Telecommunications and Informatics of Turkmenistan, Ashgabat
"Mozyr State Pedagogical University nanater |.P.Shamyakin, Belarus

APPLICATION OF COVARIANT METHODS TO DETERMINE
NONZERO COMPONENTS OF FLEXOELECTRIC TENSORS
IN CRYSTALS SYMMETRY CLASS 23

The calculation of nhonzero components of the flexoelectric tensor of the fourth rank
fjme for a cubic cystal of symmetry class 23 was carried out. The number of nonzero
components of tensors for a crystal of symmetry class 23 was determined for two
variants of internal symmetry: fj%/? and [[V*]¥. It is shown that the type of internal
symmetryof the crystal affects the form of the flexoelectric tensor.
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3.KatyalN., et al. // Optik. 2013. M 2 4 1. P8-12.
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E.N. SAVCHENKOV, SM. SHANDAROV, A.V. DUBIKOV,
D.E. KUZMICH, M.A. FEDYANINA, D.A. GUBINSKAYA,
V.Ya. SHUR', A.R. AKHMATKHANOV !, M.A. CHUVAKOVA?

Tomsk State University of Control Systems and Radioelectronics
Ural Federal University, Ekaterinburg

LIGHT BEAM DIFFRACTION ON REGULAR DOMAIN
STRUCTURES IN LITHIUM TANTALATE

The efficiency of isotropic and anisotropic Bragg diffraction of various orders on a
regular domain structure in a 1%MgO:LiTa€rystal at a wavelagth of 632.8hm and
its angular selectivity for the first and second orders were experimentally measured.
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A.K. VOROBYEV} A.Yu. OSTAPI\, V. GRYSHENKO?,
A.V. KONYASHKIN? O.A.RYABUSHKIN?

"Moscow Institute of Physics and Technology (National Researcletditiy), Dolgoprudny
%Fryazino branch of Kotelnikov Institute of Radio Engineering and Electronics of the RAS

OPTICAL ABSORPTION AND SCATTERING
MEASUREMENTS IN LITHIUM TRIBORATE AND LITHIUM
NIOBATE NONLINEAR OPTICAL CRYSTALS

The measurements of opticddsmrption and scattering coefficients of laser radiation
in nonlinearoptical crystals of lithium triborate Li®s (LBO) and periodically poled
lithium niobate LiINb@ (PPLN) are presented. The absorption and scattering
coefficients in both LBO at 532 andd20nm and PPLN at ghkm were determined
using piezoelectric resonance laser calorimetry. The scattering coefficients were
measured using the integration sphere technique.

1 4 dzd dzfs g thef yd MSC dJ Ctod Mils Odzdzr 9 sB d&zOMls
BOdz j Csd WW dwd jnklse s siffldst dzsh j ded v d te
gL d3d ted dzdw Ctlstster o Istej Bl sMw ykoMmlsadlisy
Wodzw jlsfqw  f jLStej L 5dzOdedzOw  dzOL j tedzOW ¢
1t s dzj 3y dIs Ctdzyj f ydw 1 Codo Odzj dgls dzts 2

62 ISBN 978-5-7262-2842-6 A [ 5 {1 Rs® R RIUAJtSOARJ1I1VOC J[lURS




Urs 535(06)+004(06)

©OLBCE] 0O € oy bifls @azaia® y gz j gdzd L d5j oW j Is fyw
ddeH Zyd tcts o O dadzts d3lz fr]HachIz t6j L sdzOdzemds =
e sMisOodzj dzadj tejh jdedv EtOodzj dzdw Isj § dz

Cddaj sd S Od3d fsLotsdYjls sftjHJjddls: ¢ st
ttOMmj w dad w d MMmdzj Hsjods 7 v fdeaEld j tezpAD

LCMf jted digd dels Odz! des?2 EfMmlsOdesoX.d R4 sslzyiHtg Sk
ttj L sdzOdetse o qﬂjanZJleJd3tsd3 Ctodfls Odzdzj

odgj "dedds LisdzgHh ez h dd3 twWOHdBYOMsisdy &3 |
! jLBL WY jClO. {1sC dzd € O dz0 dzdsLj ok tdsts jtaldshigty.
ltcjHo Otodlsj dz' dzgs o Efdzse dw QA SHdzSte s H dats
sj &3 j eOkztcdzOY COdzdBtse CO toj L SdzOdzdz A
[ft.jH]jdv dd j Bj stsH S 1{[5 Cst WU
fsedzsh j dad ™ Ctodfmls ©dzdzO INB O 2 7 fifilisGnds © o d dz:
(11.9N1 fonj\dgﬂdzw Hdzddz otsdzdz 1070 d 532

st WWdydddels sflsdyd MEsets fsedzsh jdzgdw o
3BC o3 fntsfnlsb)q;&m@(n(zou; dzdv St WWdydj delstse
BsCtsorn dOfteOQodzjdzgdw s Hd&Y LBO, Odddgifte,j d
ON2) Ry d (N23 Ry d&zO Hdzd &zOR o ts dzdz 532

Mtsslse j IsMmise j dadzts. 1 2Oy dzd W Cts W duydg dz
ZzOf tOo dzj dzdW 7 Hdzw LBO, qLd34tGszdsz B |
sl 0o dzg A ek (20N2 ) ﬁmaigdzo H dzd dz@r 503 &

1070dzd3 Mtstslse j gk ¥ ¥ detptf j dzls tcOMMmjwdedw PPL
BjssHs® 1t s, nOwOSCIsjtedLizjl tOMMjwd
q’tsajtc dets ) ls d Ctodfls ©dzdzGNO . b § ifilgtOff) I P alzr® j s

Cst WWdydjdestse tOmMMmj wded” PPLN, dfind3j to «
¥ j te, HRO s7 g 00zy  tOMmMmjwddw yjtejL B
(1.ONO . 4 Fifdgpiodzy twOMMj wdedWw yjtejL oM ¢ tcOdz

Nasep
. ]
3 |
@

t dis dzske j BO 1+ S jted Bj des Oz dzts 2 kls €
HdzW L dgjtejdd? d3jlssHsds 1 ([ s

sf MBS dzdlsj tOlszter
1. RyabushkinO.A., etal. Equivalent temperature of nonlinegptical crystals interacting with
laser radiation // Journal of the European Optical SoéRetyid publications. 2011. \6. P.11032.
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|.V. BEGICHEV*? Yu.A. KLISHINY, A.N. TOKSUMAKOV?*?,
G.A. ERMOLAEV?, D.I. YAKUBOVSKY !, A.V. ARSENIN,
D.A. GHAZARYANY, V.S. VOLKOV?
"Moscow Institute of Physics and Technology (National Research UniveBsitgoprudny

2sSkolkovo Institute of Science and Technology
3N.M. Emanuel Institute of Biochemical Physics of the RAScho

SPECTRAL ELLIPSOMETRY
OF ATOMICALLY THIN CRYSTALS

An approach to analyze data from thin films spectral ellipsometry is proposed in the
work. The procedure is valid if the ellipsometry was measured twice: before and after
laminating thin film. The ample of graphene on hBN was fabricated. The
measurements were conducted using this sample and developed procedure was
implemented.

[ibBHOB] ®&jrOddul Mitset HEQ dsndzjdaRzd s fd
fsdzd 3j tcdzetlzBC , f dzd L ¢ slsts9 dzj dz' GjiljedhmlselzC
OstsB3Otcd®d nc6 NUMBOGE sdzOdz! desets dzflstcdHO BEStcO
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Cod3Bd dzOyd sdzdzets ¢ 5t O ) gzt ozt @ d3d ¢ Geldstindg detyf d
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sf MBS ddlsj tOlslzter
1. El-SayedM.A., ErmolaevG.A., Voronin K.V., et al. Optical constants of chemical vapor
deposited graphene for photonic applications // Nanomadgef021. V11 (5). P1230.
2. LeknerJ. Analytic inversion of ellipsometric data for an unsupported nonabsorbing uniform
layer // J. Opt. SodAm. A. 1990. V.7. P.18751877.
3.DrudeP., MannC.R., Millikan R.A. The theory of optics. New York: Longmans, Green, and
Co., 1903.
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M.l. KUPREYCHIK, V.I. BALAKSHY, S.N. MANTSEVICH
Lomonosov Moscow State University

LOW-SELECTIVE REGIMES OF ISOTROPIC LIGHT
SCATTERING IN ABIAXIA L INDIUM IODIDE CRYSTAL

The results of a theoretical analysis of the characteristics of simultaneously
broadband and widangle regimes of isotropic diffraction in oblique sections of a
rhombic biaxial crystal Inl are presented. The prospects of appdunh variants of
light scattering for the acoustiptic devices of a new type implementation are shown.
In particular, a wideangle deflector intended for scanning light beams having a wide
angular spectrum is proposed.
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G.D. SLINKOV!? K.B. YUSHKOV?!

INational University of Science and Technology MISIS, Moscow
2Lomonosov Moscow State University

ANGULAR DISPERSION ANALYSIS
OF AN ACOUSTO-OPTIC DEFLECTOR

Angular dispersion ofan acoust@ptic deflector is analyzed for broadband
femtosecond laser radiation. Asymmetrical phase matching bandwidth is demonstrated
for direct and inverse tangential diffraction geometry in paratellurite.
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V.A. KRIVENKOV 2 PS. SAMOKHVALOV ?, Yu.P RAKOVICH?
[.S. VASILEVSKII?, N.I. KARGIN?, I.R. NABIEV ?*

'BasqueUniversity, San Sebastian, Spain
2National Research Nuclear University MEPhI (Moscow Engineering Physics Institute)
®*Basque Foundation for Science, Bilbao, Spain
4University of Reims Champag#edenne, France

NONLINEAR PLASMON -EXCITON INTERACTION
IMPROVES TWO-PHOTON PROPERTIES
OF QUANTUM DOTS

Semiconductor quantum dots (QDs) feature high values of theploton
absorption, enabling their applications in biosensing and nonlinear optoelectronics.
However, the applications of QDs under #plooton excitatia are hindered by the
requirement of highintensity laser excitation. Here, we show the way to reduce the
required excitation intensities by order of magnitude using theqtvemtum energy
transfer from linearly excited plasmons in metal nanoparticlesR8JNo excitons in
QDs located close to MNPs.

l sz f eso sHdzd S50 7 | CoOdzlssor | stsy<$d
M smtse desMls ! C dzj dzddzj 2 desdBz oL Od BBH J 2
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1 sdzlz y§ dzdz | ttjLEzd sOIsT HOdzdzlSQ OB sl f
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K.D. KOSOLAPOVA, A.A.VEDERNIKOVA, I.A. AREFINA,

E.V. USHAKOVA
ITMO University, SainPetersburg

ENERGY STRUCTURE STUDIES OF CARBON DOTS
ELECTRON TRANSITIONS DEPENDING ON THE TYPE
OF FUNCTIONAL GROUPS AT THE SURFACE

The study of the carbon dotds surface
using FTIR spectroscopy has been carried out. Functional groupe autface of
carbon dots have been determined. The obtained results of this work will allow us to
describe the features of the formation of the electronic structure and the structure of the
carbon dotédés surface.

VG dzj totsH dz" ij detdsatg X € dzOfMfy O desMlstckzCskts,
teW H s ftoj ddskzh j Mmise ) MtcOo dzj dzd fn
O B0 jed OO [1] . 1 JiMmBtsktey dO Ists,
Zedzj etsHdz" = Istsyg ¢, LOoadMmwh OW sIs oL B
Rdzts ¢ dfizls s dzd € On zdlsj tOlskzter diidzi Hise O
Feodzj esHdgr = Istsyj$ o LOeadMmddsisd I =~ d
Bsckzls HOI! Hf sdzdzd Isj dz' dzz¥ ddaV stedzZOyd ¢
sO¢Cdr dOdsmisttkzCIskzts.
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1.Li D., et. al.Optical propeiies of carbon dots in the deegd to neainfrared region are
attractive for biomedical applications // Sma021.V. 17.P. 2102325.
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A.V. SYUY, GI. TSELIKOV, D.A. PANOVA,
A.V.ARSENIN, V.S. VOLKOV
Moscow Instiite of Physics and Technology (National Research UniverSintyoprudny

PHOTOLUMINESCENT PROPERTIES
OF ZnS BASED NANOPARTICLES

The results of experiments on laser ablatiofapéred hexagonal zinc sulfidesing
femtosecond laser pulses in a liquie @resented. The conditions and reasons for the
formation of nanoparticles with diameters of-240 nm have been determine8pectral
and temporal behaviour of photoluminescence signal were studied in the spectral range
from 380 up to 70Gim.
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1.BurdaC., et. al. // Chemical Reviews. 2005.1@5. P.1025.
2. FeldmanrC., et. al. // Advanced Functional Materials. 200313/ P.511.
3.ZhaoQ., et. al. // Crystal Growth & Design. 2007.A/.P.153.
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L.I. KARMAZIN , V.M. KORSHUNOW, M.T. METLIN?,

V. TAIDAKOV *
Bauman Moscow State Techdithiversity
! ebedev Physical Institute of the RAS, Moscow

THE INVESTIGATION OF NOVEL COORDINATION
COMPOUNDS OF LANTHANIDE IONS PHOTOPHYSICAL
PROPERTIES IN THE INFRARED RANGE

We present the results of our research on photoluminescence properties of
coordination compounds based on samarium, neodymium and praseodymium ions. We
analyzed the correlation between number of organic ligand molecules in compounds and
the optical absorption of the complexes, the shape of the luminescence spectra, and its
efficiengy in the visible and near infrared (NIR) regions.
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ELECTRONIC EXCITATION ENERGY TRANSFER
IN CdSe/ZnS QUANTUM DOTS AGGREGATES

In this study the lumescence properties of CdSe/ZnS quantum dots (QDs) were
investigated. We demonstrate that the photoluminescence quantum yield reduces from
10% to 2% upon the aggregation process. Meanwhile, a pronounced linear registration
wavelength dependence of the @weristic luminescence lifetime was observed. The
energy transfer efficiency was evaluated according to the size distribution in a QD
ensemble.

stsdzdzs d H dz" j f oz ctso sHdgd S s j dz0 dats
~nOdz Ctsej dzdH B9 COHB]W ftcl HIMlsOo dzw ¢ Is fr
dzs 3 dzs W stetse M) Atstshts dLizyj dd &3d W skt
I MtsB j dedats s+ & CoOdzlsser o stsyd ¢ (sv),
ZOdzs yoOMmisd y,d - v offifwdg dsdizpiats iy Is ¢ Octej cOydd

Wsteddd tetso Odzd W OcGtej GOIstso ftesdmMaHdIl Mt
Bdzdy @2hdddd suv o OdzlmOd3B dzj , Ylsts sy dls
LWWiClsdodesMmisd dr oL OddisHj2Mise d?2. 1 tsf
ftej HMIsOo dzv j IsB diy s B Q@M Is@[dgfm OteP L dzd ydetse s 6 OL
HOdzdzts?2 Mmdmilsj d3r SU @BOdsEts ©OL BIKLO s
Ldgjteedd Hdzw BBdz h d4] dz0Otlzts A © dzblpts G dzblptelr P B
fjtojdesj 1 dzj od FRETH{ B° (kg E ®dzdr @sg onance ¢
[5WW j€Isdo detsfyls! Clststetsets L dzOydilsj dz' dzts |
Yls s, 9 Mo ts¢ syjted H! By dls s¢COL Ols¢
dzs dsd dgj My j dalsde’ | MosIMIsSa © su.

78 ISBN 978-5-7262-2842-6 A [ 5 {1 Rs® R RIUAJtSOARJ1I1VOC J[lURS



Urs 535(06)+004(06)

I ¢€Oydimbej dBsHjdz dzgsets Bl J IO Hdv d
OGtej EOOR suv dhf sd Ctsa O dzd fipz0 dAfst dzly s ©ak
WHicts/ sBCHSEBTRS Of BtocOL y" M tOL dzd ydets?2 Mmilsj .
fsdzzyjdz" o tojLizdz sOIsj HtsBOo dzj dadWw 3 Is O«

¢ dzO dzd L MisOyd sdzOte dzr = M j Clstetso dzs o3q
Octj cOydwy suv My totsodydgdzilshing dastd of ff dedQ o
M j ClstcOdz dzr WY thdatwfigrec soz § dzd dedets 0 ts dzddltslp. 2 ¥ &
lted {Issd3 fsdzsyjddd CMdlssddz = e
fsHo jteadzzlsts dL oBj dzgj ded ¢ . 1 sd3d Bts iycife 5,
Oz OB dzv s v EkZdgjs@s2ihttzigy Mipj 1 ®ctej cOydd.

sddzj sd SO dz Bddej Myd deydd ®BBELOL ytse e
COL wids? &dCtsMSsfdd. [d&v OdOdkdL O L Os
dzs d3d dzj Myd dzeuyd d sls H dzd dzg 9 5 dzdz gL dz
ddzlsj oW jtoj deydtsdede’ § Wddz' Ister , ddf thyg) stagegss b de
ZLSCdr ddalsjtco OzOR Hdzd dz 9o s dzdz. ]l tBtOL Y
4zOB dzt H OzOM'  dzddzj 2 dZOW L Qe dMmd dissfls: £ Ot
dzs d3d dzj Myd deydd tsls H dzd dz 9 15 dzdz' tej ¢ dMmlste
ptsdzdyr Mt MejHdij ot BY ted O B adzM< stk
ZOBdz* HOj BsEts MO A"t (st ddtelzjls

10BdzE HOj 8" j L WWjiClkr ( isydsts tsBl wdedls:
COZOzZO toj &ZOSCMOYdd WislstsotsLBEYH]ddW )
L dzj teedd ¢t FRET- Otz usd®zC Or Isj sste d g0 dzts &) |
tOL di3j 6O Wodzws lsmw Htsdatste ©dIdO S ydpitftdsesdhed, d3d ©
tcOB sls j Br 20 fteso jHjdzO tsyjdeCO 1 WWjCls
fedRshi & kjitstedd AYthsjted [5]. 1 tsdkzyj
Mtsmls Oo toozts s @O Y j B Yk wWyfpw b ¥ j Ads d ) delR fgls Is ts
HdMmi jtemdd suv 5 tOL&jwOd, o RKBHj Cl
oL OdBsH 2o dWw zOdasS tedMls Odzdzise S OY H 52
BsHj dzd MEzdEBOLdOw %W jCilsde dtsfls! fjtcj dzts
ftojorh@jl 10

RiINMdzj Hise Odzd j o f tstelzmiag Uzt § tf Hor[j 8 cCdzO dffnd dz
ZOkCd d o' Mhjct tsBtcOL tsolGd8J0Y, {cAG Ebdzisted dSE
d cteOdzlsO® 1 Rt [ O Av [ A vdedoe jtemdlsjlsO RuU[

gf dmMts¢ dzdlsj eOlskzter
1.EfrosA.L., BrusL.E. //ACSnano 2021. V.15 (4). P61926210.
2.Li C., Hassar\., et al. //Journal of Nanoparticle Research. 202R2/(11) P1-29.
3. ChernM., ToufanianR., et. al. // Analyst. 2020. \t45 (17). P57545767.
4. Hottechamps., NoblefT., et al. // ChemPhysChem. 20202¥. P.853-862.
5.F ° r §.t/ Ann. Phys. 1948. M37. P55-75.

ISBN 978-5-7262-2842-6 A [ 5 {1 Rs® R RIAJtSOARJ1I1 VG [l URS



Urs 535(06)+004(06)

ROLeES vl T

CdLl rRuUmMy [ 1 dS5RrRE

Iso j dzdz" 2 1ls J9-Clzdd3QidEt d 2 L
.1 91 [ sMS o0
ﬁﬁQq&dZEfg)Edzfr]q’lsc;E
Els ( dzOyd sdz@dz ¢
526 51 Gl Hdz 2

d
I

-
&
_%
©;
&
wr
&
‘o
o

1 H Odzdzts 2
(hBN) f O] c0d d &, t6 Oty :gq)hqmts W
dL &z yOlsj dzd . ltetso j-Rgdej sd i HS I:fy;odzddzd_?,gtsgdzdw
dLdzzyos hda HjWjChkte o dzOdsS tedmlsOddzOnr, O Is
Wislstsdzts o .

GR. VOSKANYAN, A.V. GRITSYENKC, A.T. MATVEEV?,
N.S. KUROCHKIN?!, S.P. ELISEEV*? A.G VITUKHNOVSKY *?

Bauman Moscow State Technical University
1 ebedev Physical Institute of the RAS, Moscow
National University of Science and Technology MISIS, Moscow
3Moscowinstitute of Physics and Technology (National Research University), Dolgoprudny

SINGLE PHOTONS GENERATION IN DEFECTS
OF HEXAGONAL BORON NITRIDE NANOCRYSTALS

In this paper, nanocrystals of hexagonal boron nitride (hBN) with lateral dimensions
up to 10nm containing photostable emitters are investigated. Single luminescent defects
in nanocrystals were studied by tiressolved microscopy and optical spectroscopy, and
the generation of single photons was obtained.
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