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V.P. MINAEV
IRE-Polus Corporation, Fryazino

PHYSICAL EFFECTS AT THE ACTION OF LASER LIGHT
ON BIOLOGICAL TISSUE

At the action of the laser radiation on biological tissues, there are exist physical and
biophysical effectsusing which it is possible to vary result of such influence for the
purpose of the treatment techniques optimization. The-ladaced phenomena of the
pathological tissues fibrous transformation, relaxation of the cartilage strains, reductions
of the colagen fibers, hidrodynamical effects and also the processes happening at a
biotissue carbonization concern them.
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V. KOVANIS'?
'Nazarbaev University, Astana, Kazakhstan
2University of Central Florida, Orlando, Florida, USA

PARADIGM SHIFT IN NO N-HERMITIAN PHOTONICS
VIA AN OPTICAL META -MOLECULE

In this talk | will cover recent theoretical work on how to build and dissect the new
photonicmetaatom of the neHermitian photonics that consists of two optically
coupled gain blocks individually addressed so that pump inhomogeneities uaa thd
gain and loss requirement.
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1.KominisY., KovanisV., BountisT. Spectral Signatures of Exceptional Points and
Bifurcations in the Fundamental Active Photonic Dimer // arXiv:1710.01687. 2017.

2.HodaeiH., HassarA.U., Wittek S., GarciaGraciaH., E-GanainyR., Christodoulide®.N.,
KhajavikhanM. Enhanced sensitivity at higherder exceptional points // Nature. 2017. V.548.
P.87191.

3.RenJ., HodaeH., HarariG., Hassa®.U., ChowW., SoltaniM., Christodoulide®.N.,
KhajavikhanM. Ultrasensitive micrescale paritstime-symmetric ring laser gyroscope // Optics
Letters. 2017. V.42. P.155859.

4. SimpsonT.B., LiuJ-M., Al Mulla M., Usechal\.G., KovanisV. Limit-Cycle Dynamics
with Reduced Sensitivity to Perturbations // Physical Review Letters. 201#2. P.023901.

5. Wittek S., HarariG., BandreM.A., HodaeiH., PartoM., AleahmadP., RechtsmaM.C.,
ChongY., Christodoulide®.N., KhajavikharM., Segew. Towards the Experimental Realization
of the Topological Insulator Laser // CLEO: QELS Fundatal Science. 2017.

6. Valagiannopoulo€.A., KovanisV. Judicious distribution of laser emitters to shape the
desired faiffield patterns // Physical Review A. 2017. V.95. P.063806.

7. Shenal., Hizanidisl., KovanisV., TsironisG.P. Turbulent chimeras ilarge semiconductor
laser arrays // Scientific Reports. 2017. V.7. P.42116.

8.Nixon M., RonenE., FriesemA.A., DavidsonN. Observing geometric frustration with
thousands of CO upled lasers // Physical Review Letters. 2013. V.110. P.184102.
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N.D. KUNDIKOVA 2

Soul Ural State University, Chelyabinsk
?nstitute of Eletrophysics UB RAN, Ekaterinburg

THE KNOWN EFFECTS OF THE SPIN-ORBIT
INTERACTIONS OF LIGHT AND PREDICTION
OF NEW EFFECTS

The known effects of the manifestation of the gmihit interaction of light can be
considered as the result of a pair interactidnth® three components of angular
momentum of a light field and all the known effects can be divided into six types of
effects that can occur under different conditions. This classification suggests that it is
possible to predict the joint influence ofdviypes of angular momentum on the third,
that is, there can be three new types of effects of theospihinteraction of light.
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A.L. ANDREEV', T.B.ANDREEVA', N.V. ZALYAPIN1,

I.N. KOMPANETS"?

! ebedev Physical Institute of the RAS, Moscow
NationalResearch Nuclear University MEPHI (Moscow Engineering Physics In3titute

REORIENTATION OF NOV EL LIQUID CRYSTAL
FERROELECTRIC IN AN ALTERNATING ELECTRIC FIELD

In specially designed heliixee FLC with periodic deformations of smectic layers,
the nature of electrically controlled reorientation of the main optical axis was studied,
depending on the frequency and intensity of the elefidlit and FLC parameters.
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N.V. SIDOROV, M.N. PALATNIKOV, N. ¢TEPLYAKOVA,

D.V. MANUKOVSKAYA, A. V. SYUY?, E.O. KILE', D.S. SHTAREV*?
I.V. Tananaev Institute of Chemistry and Technology of Rare Elements and Mineral
Raw Materials of the Kola Science Certéthe RAS, Apatity, Murmansk region
'Far Eastern State Transport University, Khabarovsk
2Institute of Tectonics and Geophysics named after Yngygin FEB RAS, Khabarovsk

PHOTO-ELECTRIC FIELDS AND BAND GAP
IN LITHIUM NIOBATE C RYSTALS

Band gap wasatermined and photorefractive effect was researched for nominally
pure congruent and stoichiometric lithium niobate crystals, as well as a series of doped
LiNbO; crystals, by methods of photoinduced light scattering and optical spectroscopy.
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E.N. SAVCHENKOV, SM. SHANDAROV, A.E. MANDEL,

A.R. AKHMATKHANOV %, V.Ya. SHUR

TomskStateUniversity of Control Systems and Radioelectronics
Ural FederalUniversity, Ekaterinburg

LIGHT DIFFRACTION ON PERIODICALLY PO LED DOMAIN
STRUCTURES IN LITHIUM NIOBATE CRYSTAL
IN AN APPLIED SINUSOIDAL VOLTAGE

We experimentally established that the intensities of Bragg maxima observed under
the external electric field with a frequencyafat the diffraction of laser beam on the
periodically poled domain structure developed in the LipB@MgO crystal using
electricfield poling, are the superposition of components with the frequencies equal to
0, q awitld apglied.voltage the amplitudes of these components increase linearly
and quadratically for the 1st harmonic and for Oth and 2nd ones, respectively.
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N.N. SKRYABIN'? M.A. BUKHARIN?, SM. KOSTRITSKII?,

Yu.N. KORKISHKQ? V.A. FEDOROV, D.V. KHUDYAKOV *
Moscowinstituteof Physicsand Technology(State University), Dolgoprudny
2Optosystemktd., Troitsk
*RPC Optolink, Zelenograd
4Prokhorov General Physics Institute of the RAS, Moscow

CORRECTION OF Y-BRANCHES ON PROTON-EXCHANGE
WAVEGUIDES IN LITHIU M NIOBATE
BY FEMTOSECOND WRITI NG TECHNOLOGY

A method for correcting sectioof Y-splitter on protorexchange waveguides in
lithium niobate with an excessivefractive index increasky the technology oflirect
femtosecondvriting is proposed. Optimal correction parameters and their influence on
the performance of Xouplers are determined.
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V.S. MAKIN , R.S. MAKIN *

Scientific Research Institute for Optoelectronic Instruments Engineering, Sosnovy Bor,
Leningrad region
INationalResearch Nuclear Univaétg MEPHI (Moscow Engineering Physics Institute)

SPATIAL PERIODS OF STRUCTURES FORMED
BY ULTRASHORT LASER RADIATION IN LITHIUM NIOBATE

By using set of experimental examples it was shown that orientation and spatial
periods of nanostructures produced W8P laser radiation inside lithium niobate are
well explained in framework of universal polariton model.
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A.l. KOLESNIKOV, S.A. TRETIAKQV, L.LA. KAPLUNOV,

R.M. GRECHISHKIN, E.Yu. VORONTSOVA, P.V.IVANOVA
Tver State University

541

EXAMINATION OF OPTICAL ANOMALIES IN UNIAXIAL
CRYSTALS BY THE METHOD OF LASER CONOSCOPY

Experimental capaliies of the laser conoscopy method in the examination of fine
details of optical anomalies in uniaxial crystals are demonstrated together with
numerical estimation of refractive index and mechanical stress variations having an
effect on the distortion obptical indicatrix. Examples are given of the usage of the
method for the study of optical uniformity of single crystals of paratellurite and lithium
niobate.
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GA.ALOIAN ', N.V. KOVALENKO*, O.A. RYABUSHKIN"?
Moscow Institute of Physics and Technology State University), Dolgoprudny
’'ryazino Branch of Kotel dnikov Institute

MEASUREMENT OF LOW OPTICAL ABSORPTION
COEFFICIENTS OF MASSIVE CRYSTALS

Interaction of lithium triborate boule with laser irradiation was investigated using
piezoelectric resonance laser calorimetry. Theoretical model that describes processes of
heat transfefrom boule to air was developed.
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HEVAIKIN, M.I. FOKINA, L.Yu. DENISYUK
ITMO University, SainPetersburg

INVESTIGATION OF REFRACTIVE INDEXES
OF ORGANIC NONLINEAR OPTIC AL CRYSTALS
BASED ON CONFORMATIONS OF AMINOPYRIDINE

Results of investigation of new organic noekm opti@al co-crystals 4nitrophenol
with conformations of aminopyridines -@minopyridine, 4aminopyridine, 2,6
diaminopyridine) are presented. We represented values of refractive indexes of organic
co-crystals using two methods: microscopy method artaeAbmethod.
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A.O. ZLOBIN, SM. SHANDAROQV, N.I. BURIMQV,

A.A. SHMIDT, V.V. SHEPELEVICH, A.V. MAKAREVICH*
Tomsk State University of Control Systems and Radioelectronics
11.P. Shamyakin Mozyr State Pedagogical University, Belarus

CO-DIRECTIONAL INTERACTION OF CIRCU LARLY -
POLARIZED LIGHT WAVES IN THE (110) -CUT BSO CRYSTAL

We experimentally investigate anisotropy of the efficiency otdicectional
interaction of light waves with circular polarization in the (2t0) bismuth silicon
oxide crystal by using the phademodulation effect.
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SA. TRETIAKOV, A.l. IVANOVA

I.LA. KAPLUNOV, E.Yu. LAVROVA
Tver stateuniversity

METHOD OF THERMAL IMAGING CONTROL
FOR DETERMINATION OF ELECTRICAL RESISTIVITY
AND CONCENTRATION OF DOPING IMPURITY
IN SINGLE CRYSTALS OF GERMANIUM

The results of thermal imaging control of the heating of single crystal germanium
samples wh different dopant concentrations are presented. Data are obtained in the
form of temperature profiles and temperature dependences versus time. Conclusions are
made about the sensitivity of the thermal imaging method for determining the resistivity
and amlyzing the homogeneity of this parameter.
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M.O. ZHUKOVA, Ya.V. GRACHEYV, V.P. CHEGNOV,

O.l. CHEGNOVA', V.G. BESPALOV

ITMO University, SainPetersburg
'Research Institute of Materials Science and Technology, Zelenograd

INFLUENCE OF IMPURITIES IN ZnSe CRYSTALS
ON TERAHERZ TRANSMISSION
AND PHOTOELECTRONS DYNAMICS

The experimental results of influence of ferrum impurities in ZnSe semiconductor
crystals on transmission in the terahertz range studying by the method of terahertz time
domain specbscopy were presented, as well as photoelectrons dynamics measured by
pumpprobe spectroscopy method. The possibility of increasing the efficiency of
electrooptical conversion was discussed.
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2. OsipovaM.O., MakarovE.A., Bespalow.G. // Laser Optics (LO),HEE. 2016. P.R&5.
3. PerlinE.Yu., BondareW.A., ZhukovaM.O. // Optics and spectr. 2017. V.123 (4). P.578.
4. Avetissovl.C., et al. // CrystEngComm. 2015. V.17 (3). P.561.
5. Red'kinR.A., et al. // Proc. of Control and Communications (SIBCON). P.1.
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A.D. MOLCHANOVA, K.N. BOLDYREV, M.N. POPOVA

M.A. PROSNIKOV, R.M. DUBROVIN', R.V. PISAREV}
Institute for Spectroscopy of the 8ATroitsk
Yioffe PhysicalTechnical Institute of the RAS, SaRetersburg

LATTICE DINAMICS OF STRUCTURALLY COMPLEX
LAYERED COPPER BORAT E Cuz(BO3),

Presents the results of the experimental study of lattice dynamics in copper borate
Cuy(BO3), by IR and Riman spectroscopy methods. The parameters of all observed IR
and Raman active phonon modes have been determined. Possible reasons for the
presence of a large number of phonons in theftegquency (< 100 cil region of the
spectra, uncharacteristic fothetr copper borates, were discussed.
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¢ D. NEKRASOV, B.I. SHAPIRQ, V.S. KRIVOBOK®,

V.S. LEBEDEV*

Moscow Technological University (Institution of Fi@aemical Technology)
! ebedev Physical Institute of the RAS, Moscow

LUMINESCENT METALLOCOMPLEXIS J -AGGREGATES
OF POLYMETHINE DYES FOR PHOTONICS
AND OPTOELECTRONICS

The process of controlled synthesis of naaoed microcrystals of metal complexes
of Jaggregates of anionic polymethine dyes is developed. It is established that along
with the resonant maximum of exciton luminescence with a small Stokes shift, a second
luminescence maximum with a Stokes shift of about 100 nm and a longer luminescence
decaytime is observed.
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SM. ARAKELIAN, A.O. KUCHERIK, S\V. KUTROVSKAYA,

A.V. OSIPOV, K.A. KHORKOV, AV. ISTRATOV
Vladimir State University named after Alexander and Nikolay Stoletovs

LASER-INDUCED TOPOLOGICAL SUPERCONDUCTING
STATES OF THIN NANOCLASTER FILMS T VERIFICATION
IN ELECTROPHYSICAL AND OPTICAL CHARACTERISTICS

Laser methods have been used to create the various nanocluster thin films on solid
substrates for which the possibility of controlling their functional (electrophysical and
optical) properties is realized due to the induced necessary topology and the selected
elemental composition of the deposited materials. The possibility oftbigperature
superconductivity in such nanocluster structures is discussed.
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DEVELOPMENT OF SUPERCONDUCTING SINGLE -PHOTON
DETECTORS BASED ON THIN VANADIUM NITRIDE FILMS

We present first results on development of superconducting gihgken detectors
(SSPD) based on thin &-nm) vanadium nitride (VN) films. We show the possibility of
creating such VN SSPD devices with close to saturation quarficierecy dependence
on bias current at telecom range. The research also presents kinetic inductance and
electron relaxation time measurements of thin VN films.
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2National Research Nucle&niversity MEPhI (Moscow Engineering Physics Institute)
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INVESTIGATION OF OPTICAL PROPERTIES
OF ALLOYED QUANTUM DOT 1 GOLD NANOPARTICLE
COLLOIDAL COMPLEXES

In this work, we have investigated the featuodscomplexes consisting of gold
nanoparticles and alloyed quantum dots of gradient composition, formed in colloidal
solutions. We showed the influence the ¢
morphology and optical properties of the obtained samples.
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P.S. SHMELIN, E.P. GREBENNIKOV
JSC ¢TECHNOMASHE, Moscow

ORGANIC CHROMOPHORES WITH NONLINEAR OPTICAL
PROPERTIES FOR ELECTROOPTICAL MODULATORS

In the present work an approach to the synthesis of new chromophores of the
3-cyanochromone and-@&anocoumarin classes was considered. The spectral properties
of synthesized compounds were investigated; their application for the electrooptical
modulators waslescribed.
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%Obninsk Institute of Atomic Energy NRNU MEPHI, Kaluga region
3Institute for Physics and Power Enginigy named after A.Leypunsky, Obninsk,
Kaluga region

EXPERIMENTAL RESEARCH OF XeBr EXCIMER
MOLECULE LUMINESCENCE IN Ar -Xe- C,HBrCIF 3 GAS
MIXTURE WITH H IGH ENERGY PARTICLES EXCITATION

The results of experimental research of spectral and-résw@ved poperties of
XeBr excimer molecule luminescence in higlessure gas mixtures oAr-Xe-
C,HBrCIF; under fast electron (E= 150 keV) and uraniuf235 fission fragment
(E; = 100 MeV) excitation are representéthr mixtures of the different compositions
andpressures are measured optical spectrums within the range of lengths of the waves
200-1200nm, times of the flashingl-m bands excimer molecules XeBr*
( @x=282nm) and are determined constants of the quenching of this band by molecule
C,HBrCIF; andm jThequenching rate of XeBiby Fluothane and fluorescence lifetime
of XeBr was found to bes,3*10%°(cm¥/s) and 125 ns respectively, the optimum
pressure oé,HBrCIF;i s equarhTort o 4 06 6
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D.A. KISLOV
Orenburg State Universifiy Russa
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TAKING INTO ACCOUNT THE INCREASE IN THE DYE
MOLECULES ABSORPTIVITY IN MODELING OF GRAETZEL
SOLAR CELL WITH METALLIC NANOPARTICLES

Using a model developed by Professor Kucherévk®. a mathematical description
of the effect of metal nanoparticles dretabsorbing capacity of organic dye molecules in
Gretzel cells was carried out. The enhanced absorption spectra of tharaygarticle
system and the currembltage characteristics of the investigated solar cells are calculated.
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1. Kislov D.A. // Physics Procedia. 2015. V.713.114.
2. Siu-PangNg., et al. // Solar Energy. 2014. V.99. P.0125.
3.QiJ., etal. // ACS Nano, 2011.5(9).P.7108
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R.E.YAKUNENKOV, K.Il. KNYAZEV, M.I. FOKINA, N.A. ZULINA
ITMO University, SairPetersburg

RESEARCH OF ORGANIC DYES OPTICAL PROPERTIES
IN POLYMER MATRIX WITH PRESENCE
OF PLASMON RESONANCE

Present results of experiments on the optical properties of the organic dye Rodamin
B (RB) in an acrylate polymer matrix. We studied the effect of the plasmon resonance in
thin gold fims formed by magnetron sputtering to the optical properties of organic dyes
in the polymer matrix. Using the UWhography method, microresonator structures
based on polymer composites were obtained.
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Operation of Fluorescembre Microcavities for Refractometric Sensing Yis Exp. 2013. V.73.
2.HuangQ., ZhanX., HouZzh., ChenQ., XuH. Polymer photonignolecule microlaser
fabricated by femtosecond laser direct writing // Optics Communications. 2015.
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K.N. BOLDYREV, A.D. MOLCHANOVA, R.V. PISAREV*

Institute for Spectrospy of the RAS, Troitsk
Yloffe PhysicalTechnical Institute of the RAS, Saletersburg

INVESTIGATION OF THE PHASE B-T DIAGRAM
OF THE COPPER METABO RATE CuB,0, BY THE OPTICAL
METHOD OF LINEAR ANT IFERROMAGNETIC DICHR OISM

The spectra of the linear antifemagnetic dichroism of a thip | at e (50 & m)
copper metaborate are studied in the temperature ra@ge<dand in magnetic fields-0
25 mT (in the Voigt and Faraday geometry). The manifestations of the change in the
character of dichroism during magnetic phase transitions, such &s a&lsange, a
decrease and an increase in the dichroism signal at the points of various magnetic phase
transitions, are observed. In addition, the optical transmission at different signs of an
external magnetic field, which also shows singularities in reagrphase transitions,
was investigated. This study provides additional information on the nature of the
extremely complex magnetic phase diagram of copper metaborate.
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1. PisarewR., BoldyrevK., PopovaM., etal.// Phys. Rev. B. 2013. V.88. P.024301.
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3. PisarewR., Kalashnikova\., et al. // Phys. Rev. B. 2011. V.84. P.075160.
4.BoldyrevK.N., Pisare\R.V,, et al. // Phys. Rev. Lett. 2015. V.114. P.247210.
5. MolchanovaA.D., BoldyrevK.N., et al. // J. of Phys.: Conf. Ser. 201 @M .P.072003.
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A.Yu. AVDIZHIYAN , S.D. LAVROV, A.P. SHESTAKOVA
Moscow Technological University (MIREA)

OPTICAL PROPERTIES OF SOLID SOLUTIONS
OF DICHALCOGENIDES OF TRANSITION METALS

This paper presents the investigation of the opticaidimeensional samplesf solid
solutions of transition metal dichalcogenides (TMDC) basedVop. WSSy
properties results by optical microscopy, electron microscopy, afmnmie microscopy,
nonlinear optical spectroscopy and photoluminescence spectroscopy.
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A.A. BOCHAROV, M.G. RYBIN', A.N. FUROV,

I.I. KONDRASHOW, E.D. OBRAZTSOVA!, A.D. ERMAKOV
Branch of the Military Academy of Strategic Missile Forces named after Peter the
Great, Serpukhov
Prokhorov General Physics Institute of thelRMoscow

APPLICATION OF THE GRAPHENE PHOTODETECTOR
AND SCINTILLATOR FOR DETECTING GAMMA - RADIATION

The results of the investigation of the possibility of creating a gamnamaletector
based on a graphene photodetector and scintillators are presemeghh&ne photo
detector, sensitive to ultraviolet radiation, is created. Measurements of the change in the
photoresistance of the created detector are carried out. It is proposed to use a scintillator
to reemit gamma radiation to the ultraviolet regiand to detect it by changing the
photoresistance.
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f sfdzj Hdzj ¢ 5 sBteOL YO, fted o Cdzs Ud dzed d
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sflsdyuj mMSdrn Mot2Mmlss BtesBdHd 7 Wlktlsj teRkstej
MtsH jtey Oded j i3 Wistste® d wWOL dzdyds &3 MtsH j ey Odad |
VstedRdtese Odzd v dzOdes yOMmlsdy MjtejBteO J &OdsSted
cOLdgddt MtsH ey Odzdj &3 MJ ted BLO.

K.V. ORESHKINA, V.D.DUBROVIN
ITMO University, SairPetersburg

BROMIDE PHOTO -THERMO -REFRACTIVE GLASS
WITH LOW FLUORINE CONCENTRATION

The results of spectriminescent and optical properties study of bromide photo
thermorefractive glass with low fluorine concentration and different silver
concentration are presented. The mechanism of the silver nanoparticles and silver
bromide nanocrystals formation in glass with different silver concentration are proposed.

Atslstsls | tci3sdedeW s OC bqut ) fllsj ¢ d&zO ftcjHfl
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Sluassdzzyj dzdj TiwdosaAW | ¢ tosfipjstz] slz0Ezsm
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gf dmMsS dzdlsj tcOlskzter
1. NikonorovN.V., Panyshevé.l., Tunimanova.V., Chukhare\A.V. // GlassPhys Chem
2001.V. 2 7 . P.241249.
21 S tsdzestelso, 1 @dzrRN j ) @ IzMszdsOdztsmI@tsJu; ks AdLdeo d
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©

flsjCdz®. 1993.-448.. 19. 3. u.442
31 dCtsdasteko, )} @dzrRh j o @ rzdk@R©IG. // AdLdSO (
flsjCdz®. 2001.376.27. ~3. 4.365

4. NikonorovN.V., SidorovA.l., TsekhomskiV.A., LazarevaK.E. /| Opt Spectrosc 2009.
V. 107 P.745347.
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[fdMOodr t®jLkd sOIT dhfdjHss Odd™” OCIsdo .
dLcGe dzj dzdz’ R OsglisuszEsdy ech SIOBIfteH yj o ddzj o sd
GOdsyOflsdyr WshiosO dlslsjteBdw,o Ssteaste’ | kol

D.Yu. ERIN*? S.L. SEMJONOV, O.N. EGOROVA,

L.D. ISKHAKOVA?!, F.O. MILOVICH?, S.G. CHERNOOK
FEiber Optic Research Center of the RAS, Moscow
2zababakhin AllRussia research institute of technical physics, Snezhinsk,

Chelyabinsk region

GLASSES FOR ACTIVE OPTICAL FIB ERS MANUFACTURED
BY CONTAINERLESS MEL TING GLASS

The results of the research oifi-t abedve op
were describedGlass core derived from the melting of the powdtertainerless way.

vtokH desflasto dzg dzd tls 0o sdztsC sdedz’ 7 Mo jlstso SH G
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.B. YUSHKOV, N.F. NAUMENKO, V.Ya. MOLCHANOV
National University of Science and Technology MISIS, Moscow

ACOUSTO-OPTICAL SPATIAL IMAGE FILTERING
FOR PHASE OBJECT VISUALIZATION IN MICROSCOPY

The report presents the analysis of a hypersplecttaging system with spatial
image filtering based on symmetry properties of a noncollinear acopstotunable
filter transfer function. The experiments demonstrated visualization of the phase
structure in unstained samples of tissues and cells mdtiherent object illumination.

df jtemf j SstcOdz dg § OCkMmlstssylsdyi MSdJ
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odHOR BiHdyddmSdn dMmMmdj Hse Odzd 2 .
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1.Lu G, FeiB. //J. Biomed Opt. 2014. V.19 (1). P.010901.
2.SuhreD.R., GuptalN. // Appl. Opt. 2005. V.44 (27). P.5797.
3.VoloshinovV.B., YushkovK.B., LindeB.B.J. // J. Opt. A. 2007. V.9 (4). P.341.
4.Anikin S.P., et al. // Opt. Spectrosc. 2016. V.121 (1). P.115.
5. MachikhinA., Batshew., PozhawV. // J. Opt. Soc. Am. A. 2017. V.3%). P.1109.
6. BalakshyV.1., VoloshinovV.B. // Quant. Electron. 2005. V.35 (1). P.85.
7.BalakshyV.l., Kostyk D.E. // Appl. Opt. 2009. V.48 (7). P.C24.
8. YushkovK.B., Molchanow.Ya., Belousow.V., AbrosimovA.Yu. // J. Biomed. Opt. V.21

(1). P.0B003.

9. YushkovK.B., Molchanow.Ya. // J. Biomed. Opt/.22 (6).P.066017.
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e dzts 9 HjtjlbwyCj dzOL jtedzsets L dzEyjddvy,
C&‘fr]tj;t(;ddj,;dzlsOdzJ des dMmMmdzi H 59 Oder HoOJ Is j A dzts dzts
f4to OW cOL tcOB tsls O dzO dz#9¢ srIOMs s Isdlas | Mis dzlh B ¢
HdWtOCydd, olstste OW dmf sdz L 2jIs tc Odzj J dzj
hzdstst tsH tsB da" md e dzOdz . 1 c5C 0L Odats, Yylsts By
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A.L. FILATOV
Fryazino Branch of Kotel oénikov Institute

A NARROW-BAND ACOUSTIC SIGNAL FOR A ZERO ORDER
SUPPRESSION OF ACOUSTGOOPTIC DIFFRACTION
OF A STRONGLY FOCUSED LASER BEAM

New acousteptic technique application is proposeditareag the efficiency of
diffraction of laser light focused in the interaction zone of light and soundtédfisique
is based on usage of narrowband control sigwaiich provide better synchronism for all
angles in the waist of laser radiation than a sHfiglguency control signal. Two
technologies for the formation of such signals have been experimentally investigated: the
first is based on the known muftequency highefficiency diffraction, the second used
noiselike signals that were not previously was not considered in acop$itts. It is
shown that both these technologies, in comparison with sfregje@ency one, decrease by
several times the zemrder ntensity of acoustoptic diffraction for strongly focused
laser radiation.
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S.V.BORITKO, V.E.POZHAR, A.V. KARANDIN
Scientific and Technological Centre of Unique Instrumentation of the RAS, Moscow

OPPORTUNITY OF DIREC TLY REGISTRATION
OF DIFFERENTIATED OP TICAL SPECTRA BY THE METHOD
OF ACOUSTO-OPTICAL SPECTROSCOPY

Using as example the developed imfCSUl RAS acoustaptical spectrometer,
which employs the technique of phase switching, targeted at the differential
spectroscopy applications, we demonstrate fruitful prospects of new class of
instruments, which are modulationode acoustoptical spectrmeters. We present the
results of its comprehensive testing and prove the-siawing capabilities based on
random spectral access.
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V.M. KOTOV, G.N. SHKERDIN, S\V. AVERIN
Fryazino Branch of Kot el 6 andElecwonidsofshe RASut e

FORMING OF THE OPTICAL BEAM
WITH THE ROTATING POLARIZATION VECTOR

A method for the optical beam production with the rotating polarization vector based
on the interference of two beams with the circular polarizations is prdpckhe
frequency shift between beams is implemented by means of aapigto(AO)
diffraction. The method is used for the amplitude light modulation with the frequency
wheref is acoustic frequency and is integer. AO modulators are fabricated from
paratellurite crystal. Modulators allow modulating the optical radiation with wavelength
of 0.63 mcm at the quadruple frequency of the acoustic wavemdHalationfrequency
achievesl80MHz.
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E.A. LAVROV, M.M. MAZUR, V.S. SHIRYAEV*, G.E.SNOPATIN
Russian Research Institute of Physical, Technical and Radiotechnical Measurements,
Mendeleevo, Moscow region
!G.G. Devyatykh Institute @hemistry of HigkPurity Substances of the RAS,
Nizhny Novgorod

RESEARCH ULTRASOUND ATTENUATI ON
IN As,S; CHALCOGENIDE GLASS

The results of study of ultrasound attenuation in th&4#chalcogenide glass of high
optical quality are represented. The fregcy range, in which the use of glassy3sas
material for acoustoptic modulators and frequency drivers is possible, is shown.
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1. Dixon R.W. Photoelastic properties of sakt materials and their relevance for applications
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2.U fn h iNd Miizeki N. Acoustooptic deflection materials and techniques // Proc, IEEE. 1973.
V.61. =~ 8092.P. 1073

3. Churbanow.F., SnopatirG.E., Shiryaew.S., Plotnichenkd.G., DianovE.M. Recent
advances in preparation of highrity glasses based on arsenic chalcogenides for fiber optics //
Journal of NorCrystalline Solids2011.V.357.P23522357.
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N.l. PETROV
Scientific and Technological @&er of Unique Instrumentation of the RAS, Moscow

REVIVAL EFFECT IN OPTICAL WAVEGUIDES

Remote focusing of light via mode interference in optical waveguide is
demonstrated using exact solutions of wave equation. The possibility ofrespkrtion
image tansfer through the gradéndex optical waveguide due to the lasgmle revival
effect is shown.
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3. PetrovN.l. // Laser Physics Letters. 2016. V.13. P.015101.
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5. PetrovN.l. // Supefresolution imaging in optical waveguide. Frontiers in Cgtiaser
Science Conference (FiO/LS). Washington, USA, 201JT&2A.35.
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Samara National Research University named after academiciarik8r8lev

INVESTIGATION OF DOUBLE R EFRACTION OF OPTICAL
PATH DIFFERENCE THE GRADIENT LENS ON THE BASIS
OF ASTIGMATIC TRANSFORMATION OF BESSEL BEAMS

The method of experimental investigation has been used to test a birefringence of
mechanically free gradient parabolic lenses. Method basedthe astigmatic
transformation of the -@rder Bessel beam. An example ofgaarterwave lens has
shown experimentally the possibility of reliable measurement of the optical path
di fference ~ 0.058& . Significant di fferert
central and edge regions has demonstrated.
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S.B. BUCHKOVY, I.V. VOLKOV'? N.P. KHATYREV*
All-Russian Research Institute for Optical and Physical Measurements, Moscow
2Moscow Technological University (MIREA)

TECHNIQUE OF HIGH -SPEED OPTOELECTRONIC
TRANSDUCERS PERFORMANCE PARAMETERS
MEASUREMENT

Based on optoelectronic transducers impulse response technique for measurements
of rise time and bandwidth is proposed and studied. Measurement setup for pulse
responses acquisition is described and the appropriate me®su results are
represented.
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DISTRIBUTED RAMAN AMPLIFIERS
IN FIBER OPTIC COMMUNICATION LINES

A technique for measuring the spectra of the SRS coefficient is devel®ped.
numerical program has been developed for the calculation of Raman and hybrid
amplifiers based on these coefficients. Experimentally demonstrated high accuracy of
calculation of signal power and pumping in Raman amplifiers.

}ted o34 dzj dzd § teOMmy tej HJ dzj dedz’ = Zmdddlsj d
9" dzgzy H j dzgdes e 5 € tsd3B d dz0 y d-I= fipdztizd b5 | dz O j ) dzg
fp bOHdydtsdade &3 L twBdjor &3d EkMdddlsj dv
&z yh dls! slsdetsh fdgd p Thfasdz®dztctsdzj Isdzr = d
o tsdzts C-tsfedzty j MSC drn  dzd dzd W n 2o W @ UMY o kB d
Ftctse dgv h z kO Zmddzj dzdzts G 5 Y sdzls O dzdzets 6 ts
dzj dzd dzj 2 dzr = dMECOYJ dzd 2. ] fesmdziHdai 4 otc
lsiemddzdlsj dzj 2 Mkh jflse jdedets oL tetsfy o Mo
Bz stV BROISSd BsHEZY ydd QAM1I6, QA

100 ISBN 978-5-7262-24459A [ 5 {1 Rs® R RIUAJtSOARJ1I1VOC JlURS



Urs 535(06)+004(06)

Hdzv ttOBtsIsT Clsster n btejBlzjlsmw Mmih jMmise
Slsdetsh j dzd ¥ Efdzd cssdze®adryj MSE sects Mdce dzO dzO.

rdzv tOmMyilsO " OowOCIsjtedmMisde bOSCSEts Efy
wodzw jlsfpw Ol WWJudgtiasy WRdpr: & OttOCIs] ted fn
Mo j stseo sH O, o ¢ slssizd dzp 20 gzd L k Olsgigw B I gids
Y tod d3j dals Odz! dats § dMdzy Hise Odzq § 1t
odMmd &z misd tOBOdss M dn Wd
j dzj C sd3sd3lz dzd € Oy d s dzdz’ - o sdzisC sdz  tc Oz ozd
JHAEBY jd Mmots? Zq tetsh j dzdz” 2 d3d IstsH d
Lotsdzwes hd2 BrMmtes syjddls: Csi¥¥dyd
1 sdzlz y 4 dedz’ | M d CtcOdz! dzr § LOoadmd dzts
dz' L 59 Odzd fy H dzw tcOMUd SO -V Yl Ststeds o
dkso M dr s ddisp dzd? ofiplstej ydzs?2 dz0C Oy
4 Mis dats Yylsts oL OddisHj2MmMlsady d+ dzlzyd
dlsj dzj fsHydda jlsmw fdmlsg d3d i
d
0]

@

toj dzydOdz dz" 7 EkZtwOodgj dzd?2 [ 3] . [ Odzdz
2 Bhzsetso sdzdzseo 52 2 dz0C @ &0 &z, dgizsks €
j dets o dzdwded j I tASH) s O 3Gdets g 5S¢ B dzxkO Iz fiyd o
dzdj §jtoj d3j deder 7 twOMYtej Hj dzdede” 7 sty
dzv  ByjdSd dzgjdzddzj2dzr 7 tWWiClkBoe, 9t
BOdso MC 52 dOCOYSJ, dOdid dmi tsdzbL s Odz

]l HOdzdats? (tsHj dzd dzj dzddzj 2 dzr § dMS Oy j ded W
dzd
L

OCNIIN o wamr- ~
o= 00

dj2dF 2 hbkd, LOoadmwWhd2 tsls oRSHd?

P.=HR>, (1)

G HB - BN datsyls ! dzj dzd R iRedREsHZOvWE dgies h dzts fyls
di St ¥ Wdydj dels daj dzq dzj 2 desfls d .

10k 5COLORO ftddkj ddBshs: ©OL©LOBSGIS!
dzj btsd' ¢t M) +CMitdy dzydOdz dets L Olskz R O h
fosdLotd df &3 OMitejHjdj ddjd &shdshlsd
MowiLroOshdj Ctt WWdnsdj dals rdzdddgdozdrdzis2j dets o
fl dMfsd LcoOd]jd {sfzlsds? wOROdss MS &2

aff d igsfds j eOlskzter
1. GainovV.V,, et al. /] Laser Physics Letters. 2015. V.12. P.066201.
2.GainovV.V,, et al // Technical Physics. 2015. V.60. No.4. P-56%.
3.HeadleyC., AgravalG.P. Raman amplification in fiber optical communication systems.
London: Elsevier Academic Press, 2005.
4.CarendA., et al. // J. Lightwave Technol. 2012. V.30 (10). P.13589.
5. Konyshew.A., et al. // Optics Communications. 2016. V.381392359.

ISBN 978-5-7262-2445-9A [ 5 [1 Rs O AR {HWARJ11 OdCc J110RS ¢



Urs 535(06)+004(06)

R. b J1dYs ]
{BMSCd2 etsmizHOtmise jddzr 2 IsjRded uj M¢d?2

ll'[[r[fflR[ Loydfotflrc

ITTRI[OC v [Tes Ll devldrrs [ U3
I [lurRyregsrRm IM[JtIEN[ORYL 3 M TR [
I dffmdzj Hsd@dedi dz¥ L g0y dzed ¥ B tod dzdzs ¢ dztso S
cOL dzd s gl Bo tdAsdagdmessd ftod CtddOlsds? Isj &Y

dzOlsw ) j @dzq ydj BOL' H Odedes IsOfuntg W dzdj 2 [ OdeH j dz' °
1 tod dzdze + dzO o sdzs € tsdz e OL dzd ydz' = sdf se d

Caommdi dysEsdapmCdj o stfdEydUR®OHF dv n, 0 Isc
tsB dzOta] © Ols*  HJ W | ®lsdesi-tsiftAt@ils M dn . dzd dzd 2 fpew L o

.V. BOGACHKOV
Omsk State Technical University

A DETERMINATION OF T HE INITIAL LEVEL
OF BRILLOUIN FREQUEN CY SHIFT
IN OPTICAL FIBERS OF VARIOUS TYPES

The values oBrillouin frequency shiftsdr different types of optical fibers at room
temperature and the absence of strain are presented. Having a database of spectra
profiles of the Mandelstami Brillouin scatter of different fibers types and
manufacturers allows to classify the optical fibarshe optical cables and to detect
problem places of fibeoptic communication lines.
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DEPENDENCE OF CAPACITY OF NON -LINEAR
INTERFERENCE NOISE OF OFTL
FROM ACCUMULATED DISPERSION

Presents the result of experiments on the determination of fundamental values of
nortlinear coefficients#) in fibers of various types. The dependencies oh the value
of the dispersion, accumulated in the line, for different fiber types were determined. It is
shown that for big absolute values of the dispersion, the value of the nonlinearity
coefficient asymptotically tends to a constant.
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D.S. ZEMTSOV, E.Yu. ZLOKAZOV, V.A. NEBAVSKIY,

V.G. OSIPOV, R.S. STARIKOV, I.Zh. KHAFIZOV
National Research Nuclear University MEPhI (Moscow Engineering Physics Institute)

MEASUREMENT OF THIRD ORDER DISTORTIONS
OF X-BAND PHOTONIC LINK

Results of experiments on the measurement of -thidér nonlinear distortions
basel on the twetone tes{1] of the microwave photonic line with external modulation
are presented. The dependences of the output power on the main frequencies and
intermodulation frequencies on the total power of the input signal were analyzed. An
intersedbn point of intermodulation of the third order was found.
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K.V. VOKHMINTCEV?, PA. LIN&KOV?, PS. SAMOKHVALOV %,
K. TAKAI® A.V.FEDOROV, A.V. BARANOV* I.R. NABIEV!?
!National Research Nuclear University MEPhI (Moscow Engineering Physics Institute)
2University of Reims, Champagwedenne, France
Hosei University, Tokyo, Japan
4 TMO University, SainPetersburg

LARGE -SCALE SYNTHESIS OF MONODISPERSE PbS
QUANTUM DOTS

A two-stage method for the synthesis of PbS quantum dots (@sa controllable
position of the maximum of the luminescence band in the interval -1800 nm was
developed. In the first stage, PbS nuclei are obtained by rapid growth, while the second
stage involves the overgrowth of QDs at a slower reaction rate, which allows fine
control ower the size and optical properties of the nanoparticles. The developed method
can be adapted for obtaining several grams of QDs in one synthesis

soOQdlssor j Is & yézg d3d (zg M)y J dzls dzr § f sdzlz ff tot
ZOdsS tedMsOddzr , § thdsse d' & jhigls fmisd OEL &
M jSlste fcdsh jddw, or MsCd2 Sl ¥Wdyd.
MsOB ddz desfls! sfkdujMSdr ROw©OSk,jtdimlsds
HjdkOsls suv fjteMfjSlsdody 3 BOjted Odztsdd H dz
5B ZOMIsd thtsBset o dd BESUOC LOALLEE dtd OFf ¢

108 ISBN 978-5-7262-24459A [ 5 {1 Rs® R RIUAJtSOARJ1I1VOC JlURS




Urs 535(06)+004(06)

o odHddBs?2, Bdztfp dzPMis df, Miplg m dzf B L RS
sdedes dMftsdz' L s Ols! L dgj ceds fMtsdzdza
i2. o Hiclkz ¢ 52 Miststesdz , oL BsY dzts f
rodz¢ i3d dzd My dzyd OL Rl BPOR s ¢ L dfjsdzjo dedird
oL jter [ 3] M deOMistcOdo O dits?2 Hdzd dets?2 ot
[ M j dzdzts s W sBhBijte b O def v o sLiEDs dfy dzdy 1SS o
Btsdz! N 52 MestetsMmisd SBteOL 5o Odzd W so¢dn
Codzlstetsdzd tetso Ols ! drn ttsfmlis. Gls s L LOGHe@ dediz™
ftsdztsy § dzd § d3 ff sdztsfyr  dz® Bd dz Myd deydd o BSHC
ftosBdzj d3F &' t©OLtOBSISOdRd BjlssHISE Holk:
ssyYBbScL OHOdzdzr &3 sz jded j 53  sdzs M dzs d3d
MlsOHdd © ©OMsotstes&GIZOPOFQ] MpflediOf sMidsw
fitei Bi"doOdedd d SsjaBf Pe@isittj ol 5 Otec t5dzO
BdMm( Isted d3j Isd dzind dzd dz) lzdzr WdH (s vfa).  OM
wBdzgzlsr, LOLjd& tej OCYyds sMlsOdzOs &zde 05 Is
Sj B jeOlkter . 1 SsHjswEscERtO)isESatsd ji b
LOHOdztlesets tcOL BBjte® tod Btsdzjj dedL S22 Isj
PbSe dzgsfmw s ftejSktemtste Mo ddyO,L @l jGls disdly |
Oetsdz®, ftod fodBshd hftedyjotsets dOMsmO
tOMmMlsotste Juvf o A ShHsOdtas®©OOK] OCydd (LS
SBtOL ts9 Odzd VW desBbS - dL Otelsits N 2 otoj dd3v  f sd
ZOdetsCted MisOdzdztso kL SCdd3 twOMmY toj HPhSHzj dzd |
Codzlstetsdzd telz j Isfiypw fklsj d3 fr]delsch My jClstets
sMisOdzOo dzd & O8 Is f te OH Gdedgdsd ¥ J d;%CﬁZﬁl{cfdzr. ]
Codzlstetsdzy ttsMmlsO® yOfmlsdy tsBj
HisteOM d o Odad W su s MmMtcOo dzj
fsddyj ddy Isj&fjOsizte’ d
ttj OC ydtdzdzs?2 Mtej HjO.dzdd 2 7 34 Js
sz yj dedv daj MStsdzr Cdnm @G

t OBtslsO orf f sdzdzj dzO f tod ts
RMMdzj Hise Odad W d t OL to
t smmd2MmMSts2 AjHjLOYd]
f to 5 j RFMIEF158417X0032).

CfdmMs¢ dzdlsj tOlszter
1. VokhmintcevK.V., Samokhvalo.S., Nabievl.R. // NanoToday2016. V.11 (2). P.189.
2.LeeH, et. al. // Advanced Functional Material. 2009. V.19 (17). P.2735.
3. GuerreiroP.T., TenS. //Applied Physics Lettersl997, V.71, P.1595.

ISBN 978-5-7262-2445-9A [ 5 [1 Rs O AR {HWARJ1 1 OdCc J11OR s ¢


http://aip.scitation.org/journal/apl

Urs 535(06)+004(06)

0. VLS LVIRL GBI 3y sSvsaRl & |
[sMCsoaMCd?2 Mz Otemlsof.ddds &ts dzedfsg & dls j |

/
"

10 B1o6C JlURY[ @S
gl suvt &L [ ow I vorvfeuvrtryt
frovof o | Jrsuvt RS

ltedo jHjdz LS jted B delsOdz! d § tjLbkde kOl
My jCliesmC sy dd ¢qdfjtBsddyj S ccts Bj s OBOIs j
B s Odzdzd wj M€ d r AdpBglethii|§ | toy daROsls fdifilster € A tsdzj
lsj doL St @ CHisfled W MC 52 flesddyoj dsmisd wOMmudls
MejHr. [jbtHtd SCtdjyd 5 ©OLd@shisj2 of o
BsHj kdteso Odzdj] ©OMYtE,jHjdjddY | djSlsesdodddls
fodkzyjd mMfjShkeod d j L Osdndusihl o gk zdo
Cttetej dzdtelzs ) f) HOdzdzr B + S MY jted dBj dals O.

JRUrIBLOC R R [
RI1
[ RC

A.R. POMOZOV, I. A. KOLMYCHEK, T.V. MURZINA
Lomonosov Moscow State University

LINEAR AND NONLINEAR OPTICAL PROPERTIES
OF HYPERBOLIC PLASMONIC METAMATERIALS

The experimental results of linear ambnlinear spectroscopy of hyperbolic
metamaterial based on an array of metal nanorods (Au, Ag, Ni) iAl g matrix are
presented. The spectra of the components of the dielectric permittivity teresor
estimated within the effective medium approximaticSpatial distribution of the
electromagnetic field in the composite are modeled by finite differences in the time
domain method. The corresponding theoretical spectral dependencies of transmission
and reflection spectra of metamaterials correlate werettperimental data.
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SA.ALIEV, N.E. NIKOLAEV, N.S. TROFIMOV,

M.S. KOPYEVA, T.K. CHEKHLOVA
Peoplesdéd Friendship University of

OPTICAL PROPERTIES OF GEL TITANIUM DIOXIDE FILMS
WITH ADDITION OF METAL NANOPARTICLES

In this article were studied the absorption spectra of titanium dioxide films
containing nickel, iron, copper ancobalt nanoparticles made by gel technology.
Depending on the annealing temperature, significant changes in the spectra were
observed during the formation of the films, namely additional absorption peaks of
different intensities and a shift in the edgetloé transmission band appeared. These
changes are caused apparently by changing the film structure, and the aggregation of
nanoparticles. Each case is characterized by the presence of special absorption peaks
different from that obtained earlier for gdiis with the addition of gold nanoparticles
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1. Aliev S.A., NikolaewN.E., TrofimovN.S., Chekhlovarl.K. Properties of Ti@ films with
gold nanopatrticles // Journal of Physics: Conference Series. 2016. V.737. P.012036
2. Evtushenkoru.M., Romashkirs.V., TrofimovN.S., Chekhlova .K. Optical Properties of
TiO2 Thin Films // Physics Procedi2015. V.73. P.10007.
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S.S.SAVIN, A.V. BESPALOV, PNNAYDENOV, A.A. GERASKIN
Moscow Technological University (MIREA)

METHOD OF MULTIPLE | ON-BEAM SPUTTER-DEPOSITION
TO IMPROVE THE HOMOGENEITY OF OPTICALLY
TRANSPARENT AND SUBMICRONIC GOLD FILMS

The report shows the results on improving the homogeneity of subnanometric gold
films at the nucleation stage under conditions of multipleheam putterdeposition
using the example of the synthesis of magnetoplasmonic crystals. A theoretical model is
proposed that explains the results obtained for the formation of qualitative homogeneous
gold films on iron garnets with enhanced adhesion andgrosessing resistance
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A.K.IVANOVA 2 A.A. IONIN?, S.I. KUDRYASHOV?,
I.N. SARAEVA?

!National Research Nuclear UniversiMEPhI (Moscow Engineering Physics Institute)
2Lebedev Physical Institute of the RAS, Moscow

PLASMA -MEDIATED NANOSECOND LASER GENERATION
OF Si NANOPARTICLES IN WATER

Plasmamediated nanosecond-IBser ablation of Si in water was describe sublinear
function mass loss by multi shot ablative and tkpaiver function extinction coefficient
of generated colloidal solutions of density laser intensity. The first addiction shows
influence subcritical ablative plasma to ablative rate, also fast increase ertincti
coefficient of 100 nm size particles of silicon in colloidal solutiomplies plasma
mediated dissociation of the ablation products.

ssezZsdHd j tOflsetst’ d&OBsYOMmsdy, {§td
flls@o dzv ¢ Is tdase delz® W St 3k deCbaEtyPHs | do
Hduyddzaj , Ods W slstsded € § BOIsj tod Odzts o
Mdodesfls! fijtedsHduiMédna dhi3f zdz Mtse
Isdodets §sdzzyOls! ~dddyuyd MCd ydmlsr j

OsjtedOdzse dzOdetsyOMmisdy [ 2] .

&=

116 ISBN 978-5-7262-24459A [ 5 {1 Rs® R RIUAJtSOARJ1I1VOC JlURS



Urs 535(06)+004(06)

Jddz s OeBdsi s s dMOdedy dBj - OdzdL BBO E
4 d3dzd W 9 9tSH f SH Hj2Mlsadj ds dzOL j todz
fedz Mse M YOMbstslsts?2 fYsolststejdedw 20 € |-
odzj dedv, ftesdmatsHwhdj ftd o dzduj dac
dzz u i tedwv OB dzv yd d: 1) ftsoj ten dztsls dats § C
sjtcdOdkzO o HBd  wmasitekzd&=ls df togtc Ehistflsda@oeots (
jBsdz P52 CtdeH j delOls, 2) CGsiBtsE j dedets§ &
teseOLtsots?2 Md&3j Md dqL ©WOMf z0e©® [ 3] .

RL A3 dev W dels j dzfndse dits figaiz 'y § diAgf | 8 dzty dgri>H § dizO -
Odzd tezw wBOL jYy M MEstesMmls! 8 80 dBd3/ fr
ffr tBOL YO fohd)) MEOoPeEsPdaEMis{ tcf
MisqddzS ydd, ©BEOL G Odzgdz’ 2 2)S sckzdzts H dz' 5 to
RfMMdzj HizW HOdzdgf . HLtjondlife{ddschids) sw , Ylsts

H O dzdzts d3 Mz y0o 4 Mcftcsoa sy HOJ Ismw WoLt
tcOMY dzOo dzj dzdzts G s BOIs j ted O dzO 9 otsH Iz [ 4]
Cts
)

“G3 =ggo an
O 0" &8 s,

eXoRa

LWWdydidzesO 1 €MmisddzS ydd ESOLT" 901 dzO
SBtOL 59 Odzdets?2 f dzOL 34 .

-

extinction coefficient x (cm™)

o
o=

peak intensity /, (GW/cm’) peak intensity |, (GW/cm’)
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1. SemaltianodN.G. // Critical Reviews in Solid State and MaterialsieBces. 2010. V.35.
P.105.
2. StreubeR., et. al. // Opt. Lett. 2016. V.41. P.1486.
3.LeveugleE., et al. //Applied Physics A: Materials Science & Processing. 2004. V.79(7).
P.1643.
4. LetzelA., et al. // J. Phys. Chem. C. 2017121.P.5356.
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A.A. KOZLOV, A.S. AKSENOV, S.D. ABDULLAEV, A.V. IVANOV'*
Moscow Technological University (Institution of Fine Chemical Technology)
1 omonosov Moscow State University

DEGRADATION MECHANISMS OF SENSORS
BASED ON PHOTONIC CRYSTALS

The reduction of the diffraction efficiency from the surface of the photonic crystal
(PC) after solvents detection was described. The changes of the surface, the package
ordering, the viscosity and mechanical propeniethe PC were presented.
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1. FenzIC., HirschT., WolfbeisO.S. Photonic Crystals for Chemical Sensing and Biosensing //
Angew. Chemlint. Ed. 2014.V.53.P33183335.
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A.D. GARTMAN, A.l. MAYDYKOVSKIY , SE. SVYAKHOVSKIY,

N.V. MITETELO, A.A. KUDRINSKIY, T.V. MURZINA
Lomonosov Moscow State University

TWO-PHOTON ABSORPTION SPECTROSCOPY
IN COMPOSITE PLASMON IC STRUCTURES
BASED ON POROUS SILICA

The results of linear and nonlinear optical response in thetste based on porous
silica with silver nanoparticles in the pores are shoMonlinear absorption coefficient
spectrum is analyzed in comparison with the liar absorption spectrum. The main
particular properties of Raman scattering of light in the tirecre studied when using
the test analyte Rhodamin 6G.
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1.WangD., ZhuW., BestM.D., Camdenl.P. Waferscale metasurface for total power absorption,
local field enhancement and single molecule Raman spectsodc®pientific reports. 2013
2. BouhelierA., BeversluigM., HartschubA., NovotnyL. Nearfield seconeharmonic generation
induced by local field enhanceméhPhysical Review etters 2003.V.90. P013903
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P.N.NAYDENOV, O.L. GOLIKOVA, S.S.SAVIN,

A.L. CHEHOV!, A.V. BESPALOV

Moscow Technological University (MIREA)
Y omonosov Moscow State University

SYNTHESIS OF SYMMETRIC 1D MAGNETOPLASMIC
CRYSTALS BisFes01/Au/(BiTm)s(FeGa)sO;, BY COMBINING
ION-BEAM TECHNIQUES

The paper analyzes the structural features of the resulting symmetric
magnetoplasmic crystals (MPC) with encapsulated plasmon gold gratings,béescri
their optical and magnetoptical properties. It is shown that resonances with a higher
Q-factor are observed in a symmetric MPC structure than in the initial MPC.
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A.l. SHUGUROV S.B. BODROV,

E.A. MASHKOVICH, M.l. BAKUNOV
Lobachevsky State University of Nizhny Novgorod

NON-ELLIPSOMETRIC ELECTRO -OPTIC SAMPLING
OF TERAHERTZ PULSES IN GaAs

We demonstrate experimentally nelipsometric electramptic sampling of
terahertz waves by femtosecond laser pulses in GaAs. The technique is based on
modulation of the laser pulse intensity that results from neafiimteraction of the laser
pulse with noncollinearly propagating terahertz wave. The results are compared with the
ones obtained by the standard ellipsometric elemptac sampling method.
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1.TaniM. etal. // Opt Express. 2013. V.21. P.9277.
2. BakunovM.l., GorelovS.D., TaniM. // |IEEE Trans. Terahertz Sci. Technol. 2016. V.6.
P.473479.
3. MashkovichE.A., et al. // IEEE Trans. Terahertz Sci. Technol. 2015. V.5. 382
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I.LA. GLINSKIY!? D.S.PONOMAREV, R.A. KHABIBULLIN 2,

A.E. YACHMENEV*
Institute of UltraHigh-Frequency Semiconductor Electronics of the RAS, Moscow
2Moscow Technological Unévsity (MIREA)

EVALUATION EFFICIENCY CONVERSION FEMTOSECOND
OPTICAL PULSES TO TERAHERTZ RADIATION
IN PHOTOCONDUCTIVE ANTENNAS BASED ON In ¢3¢GageAS

The total efficiency of the opticaérahertz conversiom, in photoconductive
antennas (#A) fabrication in IUHFSE RAS anBlased on Ig:dGa s2AS under optical
laser excitation at wavelengths of 800 and 1030 nm is studied. For each of the PCA, the
values of the induced THz photocurrent and the integrated conversion coefficient of the
optical THz wereanalytically calculated. With the use of electromagnetic modeling, the
processes of heat transfer are studied and the power of Joule heating indtAdse P
evaluated.
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D.l. KHUSYAINOV
Moscow Technological University (MIREA)

PHOTOGENERATED CARRIER DYNAMICS IN THIN FILM
OF A SOLID SOLUTION InGaAs AT DIF FERENT
WAVELENGHTS OF THE PUMP PULSE

The paper presents experimental results obtained by thoalapansient reflectivity
"pump-probe"” method in a thin film of an InGaAs solid solution at a wavelength of a
femtosecond laser source radiation from-1800 nm. Approximation of the results and
relaxation time constants characterizing the dynamicghuftoexcited carriers was
obtained.
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N.A. NIKOLAEV *? PL. CHAPOVSKY*?
Ynstitute of Automation and Electrometry SB RAS, Novosibirsk
?nstitute of High Current Electronic SB RAS, Tomsk
Novosibirsk State University

APPLICATION OF TERAHERTZ TIME -DOMAIN
SPECTROSCOPY TO THE STUDY
OF ORTHO AND PARA ISOMERS OF WATER MOLECULES

We consider application of terahertz themain spectroscopy to the study of
rotational spectra of nuclear spin isomers of water molecules and to the measurement of
their relative cacentration. We examine various factors affecting the experimental
spectra.

[ Hdzdgz d dzls | toj GptEkQidzts d L 2 \Wnjodedriifis ez © sdz’
o dzw 8 jlsiyw | to dgy Jf dztschL’ tg Bjtagisdpf OwHRO. ¢ C Is d o dzts
dzj Hz¥ sfqw  &Bj IstsH'™ tsBtsE Oh j 6zt tzo §[L]fg dzg tots
gL dzj toj ded w sldatsdlsj dz dats 2 Ctsdzyg dzl
H dztsy § dzts dmf sdz’ L s Ols! dB3d IstsH h dtet
j ClstesS strdgafr tjhjddw 1Iss2 LOHOYd duL
j Clster fYwoedsh jdzdw ydimsses OLBIO ftd
r 9 OlsdBtsMW j toj fted dzts te 3O dz! dz" n z
sMisQodzj dzdi + St j toed BBJ dzls Odz!' dpssHs  fifif j 6
jstej Isdud MEddz, ¢§Mmistets] dzde” d3[3]dap Hsufn)ciststsodl3

130 ISBN 978-5-7262-24459A [ 5 {1 Rs® R RIUAJtSOARJ1I1VOC JlURS




Urs 535(06)+004(06)

d dzfmistelz d3j dals © dz! dafs 2 WikdeC ydo) . il Qts'tedstedy dsC

fOcOfRB] stesa Ikjtstejbdud MEises dmntl PLIOYO ts(R] te

fOtetso npdEHNfokeo © MY JClsttOd detsds Hd AYIOY 5dzi

fsLodzdds ftsdzydls! nBoEd 306G O0 & s dztzd g =zt |

BdzdL S5 € ls;tsts;lsq’lufnﬁtsotslz LdzOyd dzd s, O
4 : .

3KcnepnMeHT
MOJIeNb

Onruyeckas nioTHOCTh, OTH. €11,
'

OnTHyeckas MI0THOCTh, OTH, €]1.
(3]

05 1.0 15 20 25

Yacrora, TT'1
tdhetcOQodzj dzdy < SMyJjtedd3j dzlsOdz! dets dL d3j toj dzdzt
bjsEjbdujMSises MYjShtse (§kdC lfdOdats®v odsfidzd

IrwodzjdZ dgj Slstster | fsedg & 4 dfHoO dedzt
YofMlstskOR o {CHfjteddj desOdz dasds iy j Clste
qdzd?2 d MHeded yOMmlsslsr 6 MwOs dzj dzd¥ fr
(M. oMsOAT Lk izO dz® b fy s vifjddts Istesq edassls jo dag @ dzd

CoOdzlsso Odzed v , HYdIslsj teO dzd dzd d L OHjte) €
M jCltesdBj stc® d Htekzedrmr oL Bsyd = ftodn
L CMmY jted d3j dzls Odz! dz' = My jClstetsa . 1 toj Hdztsy §

dL Bjtoj dzdV slsdatsh j ded vd Stfts@bm @ dimsticdd)) ff P s dz'tolls bist
LdzOyj dzdvw OB dzdlslzv d f dzsh OHj2 BdzdL S drm

t OB ts5ls O fSHHJ tey OdzO t smd2Ms dak dZzOk
- 17-12-01418.

g d igtsfds j s OIszter
1. CaccianiP . , C b, KhelRlmlM. Nuclear spin conversion in @ // Phys. Rev. A2012.
V.85. Is.1. P.012521.
2.Mamrashe\A.A., et al. Detection of Nuclear Spin Isomers of Water Molecules by Terahertz
Time-Domain Spectroscopy // IEEE Trans. Terahertz Sci. Technol. 2017.
3.Gordonl.E., et al. The HITRAN2016 molecular spectroscopidabdase // J. Quant.
Spectrosc. Radiat. Transf. 2017. V.203-693

ISBN 978-5-7262-24459A [ s [1 Rs O AR {HWARJ11 OdCc J118RRs ¢



Urs 535(06)+004(06)

. pfrsuorrtllolurplIIsSodt
bopoulrrd Juod.dfurs ) g PR
AdL gt ded ud MEd2 o dziRlssdiisigls 1 dpas-)

¢
S

1
¢
iBPUzE I

e
B .

G

JYuofCfrsvt 1130 3f refvl] R
Y

(UL R
I trzrlyRR vl [/{agRm or ov

ledojHjdZ (o)L OB §Emigdie dlsdy s § dzsW
Codstesdy WdLduimSdn d bjodsdsedyujmSdr ¢t
dsor R fithmfjSlsdodsy = BO,jtedOdss HEY tOHJO
L dzj e dd. t OL tOB 5ls Odzdz" | B ssHdSd tRdse Odz
Hsfisdy j dzd?2 o BdOMsd sl HEdadwOlst teldas & d fy jdz
slsCter 90O h R oL B3y dzsfls! o' MBC ME et mls dz
dflsd dzdets? Isj Y j 6Olkter o bfdssdws nddOdkdyf
fSH oBLHj2Modjd tOL j B c b dy 6 ek & iZGd td & Hz &

S.E. ALEKSANDROV, G.A. GAVRILOV, A.A. KAPRALQV,

B.A. MATVEEV, K.L. MURATIKOV, G.Yu. SOTNIKOVA
loffe PhysicalTechnical Institute of the RAS, Saifétersburg

OPTOELECTRONIC METHO DS OF IR-PHOTOMETRY
IN SOLVING OF THERMA L AND PHYSICAL PROBLEMS

The results of research on the development of thermal methods for monitoring
physical and technological processes and measuring the characteristics of new
promising materials for radiation detectors and energy harvesting are presented. The
developed methods are based on the use of the latest achievements in the field of
photodiode IRtemperature sensors, which open the possibility of-bgged contactless
measurements of the true temperature under the conditions of dynamically changing
properties of the object under the influence of laser radiation and / or powerful
electromagnetic fields.
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N.V. KOVALENKO®, GA. ALOIAN*, A.V. KONYASHKIN'?,
O.A. RYABUSHKIN™?
"Moscow Institute of Physics and Technology State University), Dolgoprudn
ryazino Branch of Koteldnikov Institute

SURFACE EQUIVALENT TEMPERATURE

Using temperature detectors made of small transparent piezoelectric crystals
measurements of surface equivalent temperature inratiffgooints of lens heated by
laser irradiation. Numerical model was investigated to calculate appropriate size of
thermoresonators for measuring surface temperature of optical elements interacting with
laser irradiation using radiofrequency spectroscopy.
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T.[ . LUKASHOVA'? V.N. TRESHCHIKOV
Y1 omonosowWoscow State University
T8 Ltd Moscow

NUMERICAL SIMULATION OF DISTRIBUTED SENSOR
FOR TEMPERATURE MEASURIN G BASED ON COHERENT
RAYLEIGH SCATTERING REFLECTOMETER

Numerical simulation of a singlpulse and twepulse coherent Rayleigh scattering
reflectometers was carried out. It is smothat a phassensitive reflectometer can be
realized on the basis of a tvpulse scheme. As a result of numerical modeling and
theoretical consideration, a linear dependence of the phase shift between two pulses on
the temperature variation is demonttth The results of calculating the temperature
coefficient of the phase incursion theoretically, for numerical simulation and
experimentally are presented.
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N.E. NIKOLAEV, SV. PAVLOV, T.K. CHEKHLOVA
Peoplesd6 Friendship University of

TEMPERATURE COEFFICIENT OF EFFE CTIVE
REFRACTIVE INDEX OF THE TE ; AND TM ; MODES IN
OPTICAL SOL -GEL WAVEGUIDES

In the article photosensitivity of films with various titan dioxide content is
investigated. For titan dioxide films with anatase levels close to 100%hejblod is
best used.nresearchihe electronparamagneticesonancepectroscopys used
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N.V. MASALSKY
Scientific research institute of system achievement of the RAS, Moscow

THE OPTICAL WAVEGUIDES WITH GAUSS DOPING PROFIL
ON THE BASI S OBNAISNEUICOANORO STRUCI

The applicability of a technological method for improving of optical characteristics of
the wide aperture optical waveguide structures executed on "silicon on the insulator"
technologies in which doping profile in the form of Galsdunction of an optical core is
used is discussed.
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T.S.TEBENEVA, O.B.BENDEROV, B.SSTEPANOV,

A.l. IGNATOV?
Moscow Institute of Physics and Technology (State University), Dolgoprudny
'G.G. Devyatykh Instite of Chemistry of HigiPurity Substances of the RAS,
Nizhny Novgorod
2All-Russian Scientific Research Institute of Automatics, Moscow

CHALCOGENIDE OPTICAL FIBER COUPLERS
MADE BY FBT METHOD

Fiberoptic splitters based on singheode chalcogenide fibexsith a couplingratio
of 55: 45 at 1.5 &m, and 63: 37 at 2.64 ¢
developed.
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1. StevensG., WoodbridgeT. Mid-IR fused fiber coupler // Proc. SPIE. 2016. V.9730. P.973007.
2. Tavakoli F., et al. Broadband and wavelengl#pendent chalcogenide optical fiber couplers //
Photon. Technol. Lett. 2017. V.29 (9). P.78%8.
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A.S.ALEKSEYEYV, S.G NOVIKOV, A.V. BERINTSEV

V.A RODIONOV, V.V. SVETUKHIN
Ulyanovsk State University

EXPERIMENTAL INVESTIGATIONS OF FIBER SENSOR
FOR GAMMA RADIATION SOURCES DOSIMETRY

The results of experimental invesiigpns of fiber optic sensors samples, which
consist of plastic scintillator, waveshifting and clear fibers, Wieo radiation source
are presentedihe samples showed linear response to gamma radiation in the doserate
range 1 mGy/s to 5 mGy/s of gamnaaliation.
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1. Novikov S.G,, BerinsevA.V.,, et. all. // Applied Mechanics and Materials, V.83%28-631.
21 sodésp. , v | tafistshicd 2dn CixfRR1673101s 20d5.

Komtaeereo mnyviseos N

ISBN 978-5-7262-2445-9A [ s [1 Rs O AR {HWARJ11 OdCc J1W8%Rs ¢



Urs 535(06)+004(06)

L-IRrR1UOrl . ery ot ?stf vt o1 19,
l. ROL.EUL]Y [ ], J,tl).{]I dpvdpzIlR[R
Rd&zMisdlskzls W slstsdzds R Isj A dASHESE@O WA "R Ad  clstds s
stetsqdys

Féorrtvroec rrvyovs@firrfrstdsolfciRr
rrRIZIR ST rul W FIRRS tl 3IR [fRrsud

Hfls 0o dzj dz' tej L Ezdz IsQOIsr LCMmY jtod o34 delstso
d3d§tets<;og'ded3q, o’ Msky O h d d&3d ) COyj Mise j dz
¢ dzjyslzs A sBi jCIsso . RMfdzi H s O dzO M Hd z20d3d € O
f sdstsh 4 s or MsCtsMS stets fls dats 2 sflsdyj MSts2 o dH
BB ssHts, Yybt foLodzddkts sftejHjddls! ~nOOCIsj i
sflsddidL Jtetso Ols teiydds teOB SIS d&OL jtc0O.

o

N.V. MINAEV, V.S. ZHIGARKOQOV, E.S. CHURBANOVA,

V.1.YUSUPOV V.N. BAGRATASHVILI
Ynstitute of Photonic Technologieh r anch of FSRC fiCrystallog
of the RAS, Troitsk

LASER PRINTING OF GE L MICRODROPS
WITH LIVING CELLULAR AND MICROBIAL OBJECT S

Thereport presents the results of experiments on laser printing with gel microdrops
acting as carriers of living microbial and cellular objects. The dynamics of transport
processes with the help of higpeed optical video and optoacoustic methods was
studied which made it possible to determine the characteristics of the formed gel jets
and to optimize the operating mode of the laser.
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2.KochL., KuhnS., SorgH., GrueneM., SchlieS., GaebeR., ChichkovB. // Tissue Eng. Part
C: Methods. 2009. V.16(5). P.847.

3.DengY., RenaudP., GuoZ., HuangZ., ChenY. // J. Biol. Eng. 2017. V.11(1). P.2.
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D.A. KOLYMAGIN !, R.D. ZVAGELSKY*, D.A. CHUBICH',
A.G. VITUKHNOVSKY %3
"Moscow Institute of Physics and TechnologyteStniversity), Dolgoprudny
2Lebedev Physical Institutsf the RAS, Moscow
3NationalResearch Nuclear UniversityEPhI (MoscowEngineering Physics Institute

PERIODICAL STRUCTURES FABRICATED
BY STED-DLW STEREOLITHOGRAPHY:
MORPHOLOGY AND OPTICAL PROPERT IES

Two-dimensional (photonic antennas) and thiléeensional (photonic crystals)
periodic polymer structures were fabricated by STBIDN stereolithographyTheir
morphological features were measured using SEM and AFM methods, also their optical
properties were investigated by Fourier spectroscopy@nrdocal microscopy.
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1.JahnM., PatzeS,, Hidi 1.J., etal. // Analyst 2016. V.141. P.75693.
2. VitukhnovskyA.G., ChubichD.A., EliseevS.P., et al. // J. Russ. Laser Res. 2017. V.38.
No.4. P.377384.
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S.V.KRUZHALOV, A.P.LAVROV, V.B. LEONOVl,
l.V. MATYUSHIN? M.A. PARPIN, D.A. SEREGIN,
N.D. VASILYEV
Peter the Great SaiffPetersburg Polytechnic University
Scientific and Design Center for Optoelectronic Observation Complexes
-Branch of JSC fKG&amnePetarsbh@@r por ati ono,
liIcAiVegal ukPetersbur§ai nt

MODELING AND EXPERIM ENTAL INVESTIGATION
OF FOCUSING PROPERTIES OF TWO-DIMENSIONAL
FRESNEL PLATE IN ITS RINGS SYNTHESIS
BY MANY SMALL HOLES

The results of the numerical simulation and experimentalstigagion of simple
prototype of photon sieve with diameter 61igh formed by 201 holes in metal foil are
given.

1 UtSﬁ]dZJHdZJJ HifmMWisddzjsdj ®slsdjyojlsmw -
Zlsj?2 MoLHOddw IjdjmMisfse f Bsd htc2 O
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dzd dzL Od3) ddzd L jwSOdz dz' d3 1 dzj Bj dels Oz, )
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1.AndersenG., TullsonD. // Applied Optics2007. V.46 (8). P.3708708.
2.ChenZ., WangC., PuD., HuJ., CherL. // Optics Express. 2010. V.18 (15). P.1628288.
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P.V.KAREV
Industrial metrology Co LTD, SaiRetersburg

PIEZOACTIVATORS MICRO MOTIONS
FOR OPTOELECTRONIC APPLICATION

Piezo actuators are compact, dynamic and precise drives. Ability to work on high
frequency, unattainable with standard electromagnetic nsioédlows the use of piezo
actuators in micro scanning systems with a lens scanning relative to the IR detector, in
tip-tilt deflectors for scanning by a mirror to control the laser beam. The use of strain
gage sensors allows providing high accuracy && in focusing systems.

11 jLB0CIs Olstste M ddzlsj ctedietso Odzdz” d3 EMmd
(Amplified Piezoelectric Actuator) Mt
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sBiMfjudddy Ekojdduyjddy ~BSHO 4 jLt0O0CIsH
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2017.

2.LettyR. Le, Barillot k., FabbroH., Claeysserr., GuayPh, Cadiergued., KarevPV.
[ ddzd Ols® todz" § f4 dLrtslidzj Slstedud MEdyJ B34 = Oded LS n  H dzw
ftodd3j dzj dzed? // sttOMdesesteMS: 78 5dzlsj dzOdzls. 2016. wvu. 1
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SA.BARYSHEYV, S.B. ODINOKOV, A.S. KUZNETSOV
Bauman Moscow State Technical University

PLASMONIC MAGNETOOPTIC STRUCTURES
FOR VISUALIZATION OF MAGNETIC INFORMATION

Optical head with magnetized garnet layer is used to detect presence of thin
ferromagnetic layers such as printed text. Mathematical model of the system was
created. Incident fpolarized ight affected by garnet layer changes its polarization due
to Faraday effect. We can detect presence or absence of magnetic information after
studying changes in polarization of the reflected light.
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1. MizutaniY., UchidaH., MasudaY., Baryshe\A.V., InoueM. Magneteoptical plasmonic
Bi:YIG composite films with Ag and AW\g alloy particles // J.Magn. Soc.Jpn. 2009. V.33. P.481.

2.BarysheVA.V., UchidaH., InoueM. Peculiarities of plasmemodified magnet@ptical
response of goldjarne structures // J. Opt. Soc. Am. B. 20138¥1s.9. P23712376.
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D.V. GORBACH SA. NAZAROV, E.A. MELNIKOVA ,

SN. KURILKINA , A.L. TOLSTIK
Belarusian State University, Minsk

SPIN-ORBITAL TRANSFORMATION OF BESSEL LIGHT
BEAMES BY LIQUID CRYSTAL ELEMENTS

The spinorbital transformation of Bessel light beams at their pgapion in
electrically controlled liquid crystal cell has been realized for the first time. The change
in the polarization, phase and spatial structure of the beam is analyzed and it is shown
that a beam with orthogonal polarization and topological chetrtgaged by two units is
generated when a Bessel light beam propagates along the axis of a liquid crystal.
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A.A. KUTANOV, N. SYDYK UULU, S.S.VELIKASOV*
Institute of Physical and Technical Problems and Materialsrige of NAS KR,
Bishkek, Kyrgyz Republic
*KyrgyzRussian Slavic University named after B.dltsin Bishkek, Kyrgyz Republic

3D LASER RECORDING ON AMORPHOUS
SILICON LAYER

The results of thredimensional laser recording on the amorphous silicon lafyer
the interference filter by focused radiat
is demonstrated. Direct laser recording was carried out to the amorphous silicon layer
with a thickness of -2 e m under change in t&iethdepth
recording medium volume. Local amorphous silicon transition to a crystalline state
occurs under interaction of focused radiation toe%i lyer with nanosecond pulses.
Due to light scattering on optical inhomogeneities after laser recoroingSi layer
and different phase of the scattered waves, the -tilmensional scenes are well
observed for human eyes. This method of 3D laser recordingSirisaattractive for
creating a 3D image printer.
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2. KutanovA.A,, et al. // Journal of Physics: Conf. Ser. 2016. V.737. P.012025.
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S.G KALENKOV, GS. KALENKOV l, A.E. SHTANKO?
Moscow Polytechnic University
Microholo Ltd, Moscow
2MoscowState Universityf Technology (Stankin)

HYPERSPECTRAL HOLOGRAPHY OF MICROOBJECTS
IN NON-COHERENT LIGHT

Theoretical and experimental results on the registration of digital hyperspectral
holograns are presented. It is shown that the optical scheme of a Fourier spectrometer is
a digital analog of recording Lippmann photographs and Denisyuk holograms in
incoherent light.
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A.N. PUTILIN, A.V. MOROZOV, V.V. DRUZHIN? A.O. ZHIRKOV

Lebedev Physical Institute of the RAS, Moscow
1Sam:;mg Research Center, Moscow
2Bauman Moscow State Technical University

HOLOGRAPHIC HMD DISPLAYS

The article concerns the results of investigation of holographic optical elements
recording for application in virtual displays (VR), in particular, in headumied
displays (HMD). Various types of holograms are considered, they can be used as an
optical beam combiners, illumination elements for LCD and LCOS in the augmented
reality display circuits.
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l.V. KRASNIKOV, A.Yu. SETEIKIN, B.ROTH!,
M. MEINHARDT-WOLLWEBER'
Amur State University, Blagoveshchensk
! _eibniz Universiy, Hannover, Germany

MONTE CARLO SIMULATI ON OF RAMAN SCATTERING
WITH DETERMINATED WA VELENGTH IN CONFOCAL
MICROSCOPY IN BIOLOG ICAL MEDIA

Raman spectroscopy can be employed to measure the chemical composition of a
sample, which can in turn be used to eottrhiological information. The aim of this
paper is to introduce an efficient simulation technique for Raman spectroscopy in turbid
(scattering) media taking into account relevant detector parameters and the sampling
volume. We simulate the process of mhotmotion in turbid media by means of the
Monte Carlo method.
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RAMAN NONLINEARITY CONTRIBUTION
TO SUPERCONTINUUM GENERATION
UNDER FILAMENTATION IN CONDENSED MEDIA

Were performed theoretical investigation of supercontinuum generation under
filamentation of femtosecond ne® radiation in condensed miad Were determined
Raman nonlinearity contribution to supercontinuum spectrum and temporal pulse profile
under normal and anomalous group velocity dispersion.
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jelsdsddzzkO SOL' o OF X Mz dedzdp dzdzts fi
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f OtcOd3] Ister Cjdzj ediolz pdztsc A | din! dzlkz ydp@iAgllerts w [ 4
wodw jlsfqw bkitstildudmMSsy dhMhdazi Hse Odedj o
&ZzO0 My jSIte M jteSBdlsddkzzdz0 d o tj d3j dadzts 2
I tjLlzd O] fttse jH ] ddws Gdded.d tifgdysa)Q
O tejh jddd LOHOYd ©OMftesmistcOdsj dadw  dz
WddzOd3j delsOydd M Eyjlstsdd daj dzddzj 2 dzr 7 4 WWJ
Cljtetetso M 52 dzj dzd dzj 2 des s § 2, Gjdzj sOyYdqd
fsedztsh jdedwvw, B'" dzd sz yj dzr 1 s P Oddsd j Yt
cOBRBOdse ME 2 dzy dzd dzgj 2 desfylsd HtedotsHdlIs ¢
otc] B dzgdese s JosWddv dBfkzd Mo: sBtOL 2§
Colsster 2 twOMftesMisteOdzy jIsfqw dzO BtSdzr 1§ §,
tOMmMmistsw di)j. (MtedMmicjHj dB? (BB IEHAE] 2 ¢t
MetetsMisd (r48) LO Wstcdkdtetso Odedj € tcOfdets
slse j yOjls L OHdzd 2 Wtesdzls dif zdz MO ) )
fjtejHded?2 Wictsdzls. 1 st bsdsz EZyjls ttOdROdets e
fsHOo dzj dzd® kM dte] dzdazls dfigaz jz %O O frklztdf  frtcktass
Mej g M §sdtsydlsjljz dizdddy ded “( edhscts LW
Slsted yOlsj dz dz®)2 118 (tdMm.
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(o9 jtrnlz) d otcjdsj (o jterk) d otej d3j dade"

g zdz? MO (edadL z) (odedL 2) fted tslstedn
ri+

gff dfigsfds j eOlskzter
1.Murtz M., HeringP. // NATO Science for Peace and Security Series B: Physics and
Biophysics 2008. P.53%55.
2.ChekalinS.V. et. al. //Quantum Electronic2017.V.47 (3). P.252258.
3. PotemkinF.V. et al. /Laser Phys. Lett. 2016.13.
4. JuknaV. et al. // Appl. Phys. B. 2014. V.116 (2). P.4433.
5. GarejevN. et al. // Journal of the Optical Society of America B. 20134V(1).
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o. g ol R[] [d.QRE _
1 OydsdzOdzt dzf 2 dMmMmdzj Hs9 Olsj dz' ME 22 WHJ todz 2
towdtcorcefeoirr YLJrs JR1¢I111 !
IRy 3am L1l

t OMMmMdsOIsted o Ols* MW B d dZOtedzOY (Ho R € 5B tsdzj dzls |
SBtOLSo OdzO dzdBts dL tsHJ®ROSC e & |oWdddeftye tdgjtsyoH, L
Mtsmj Hdzed B o sdzdztso sH O3], zdets dL o sdzdzts © SH T
ftoj ZsBdzj dedw, des dBjshdn dzgj Sststets) t©OL dzd y
stsdzh d dz0 o tsdzdgtse SH Q) . 1 sz yd des  Istsydets g tojh |
Cobtstets] B dMmr o 0f sdzic®My 8] a Fdzdetizg FH OB d HIME
9 HOdzdets?2 d3tsH § dzd .

A.l. MAIMISTOV, A.A. DOVGIY
National Research Nuclear University MEPhI (Moscow Engineering Physics Institute)

FIELD DISTRIBUTION
INTO BINARY LINEAR WAVEGUIDE ARRAY

The binary (twecomponent) ihear waveguide array that is formed either from
identical waveguides but with alternating distances between adjacent waveguides, or
waveguides with a positive refractive index, but having distinctions in the refractive
index or the waveguide thickness.€lbxact solution of the coupled wave equations
describing the field distribution over waveguides is found. These solutions describe the
discrete diffraction in the model under consideration

1 HJ fip! BEHjls tOfmMifdsOtedo Ols! Mw B d dzOte dzO
Sdzdztso sSH 59, ColststcOw SBiOL 59 OdzO dzd B 5
sCOLOj dzv i3 fte] dztsdgdzj dad v , dzdets dL s
JjHBSaOded j &5 t©WOMMIsSsW dad W B3j Y HE Mtsfj H
Sttt M oy dlsjd dr 3 fsC0L O] dj &
J Clststetsj tOLdzdydy (fsCOL Ol d f toj dzts ¢
dzj d3j dels OtedzOW W yj2¢0 MsiHigdeh dib  Hd fs@  H al
tedBdzd ) j dzd d 3§ Hdzj dedats 3§ dzv s h R v O&Y dzd
dzjellaj MC dn f sdzj 2 dzj ftoj o adesegts 1 dzj Cls
SzdzsosH] COYHBeEet O, tftejHjdvs lsmw

© *-»-:t.ng_mrdct.m

inA1:Bn+Bn-1' inBn:A1+Ah+1- (1)
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1HiM d B i deteRp@dzdzr | ORY dzdlskz ' Nfdswd) 2 o
L dzj ) dels OtedesZ T WBYjREAL d3j tdzOY C5teH  dzOIs

dLazEyjddj &3 teOMmMmisswdzdj o otdzdsetHj, dL
[llzLZg (}qc’thdZdJ ZtcOo dzj dzd 2 S k)i H gatiy dzts § s
W Yy

P.(z.y) =4 A,(2)€"", Rs(z,y)=a B, (2)¢"",
n n

Colsster j FHtso dzj se stew & s dzd dzj 2 dzr o3 EtcOo
fsdzuj dedzr &g L (1) : |

i, Py =(1+€")Rs, iy, =(1+e")P,. @)
" B8O ]| dOFdejj wBp@cd BI(0), &Eoxds ©i"d
LIk MdMmlsj iz kttOodzaj dzed?2 d otsMftsdr L 59 O9h
A(z) d B,(zZ) Hdzw dz¢ B 5C 5Z.L ddO Y wad iz ju20j g, § Cfts @ |
A0 =Ady, d B,(0)=0, sy des dz@2Isd Mdzjrizshjj
O oWy jdedetsls j 2 ftsdzj?2 5 otsdzdatso sHOM

A2) = A(-D"I,,(22) . B, (2) =-1Ag(- D" Ipn44(22).

cHPp(22) T M ydd wEEm@E ¥ st H ] @) H Cdejsddtg
ZOf tow y j dzdzgsfls j 2 Y sdzj?2 GIdMroe0jl HIMS o,
BOMmMmdoe J o Bdzdztso BH S0 . [ d&zv B tsdzj | fndzts 3 dz'
9" Oy jdzdW HdzW L dzj SlktedujmMSdn ftdj2 o
Zudlsr 90 hdj ddzlsjteWjtej dzyds HHOER] 2 |1 OH th

LOBjIsdls! , Ut jMdd doyodcAKD)F(-Digse dv

d BO)=(-)"B,, bkt Hd¥®O0Cydw slhkzlfisslkjls.
Y jClste] dzddaj 2 de' 7 otdzdz dzjls, BSOS COC Yo
Bjde hj Istejn.

RMMdzi H 5 ® O dzdh jizdzj dzts fted fsHHjte)CJ tts
Wikdh O3j dels Ocz! dzr 7 d pfcpA2Ee0dzd 2 ( ¢ teOdzls -

gf dmMsS dzdlsj tcOlskzter
1. MaimistovA.l., Gabitovl.R. // Eur. Phys.J. Special Topics. 2007. V.147. P.265.
2.FlachS., LeykanD., BodyfeltJ.D., Matthies?., Desyatikov A.S..// Europhys. Lett. 2014.
V.105, P.30001.
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. ¢ MLy JIRrRsul. Jot 1RO _
[sMCtsoMCd2 cthmizhOkilsofj.diss &t dzedjeg & Mdls j |

VER[ [1LR[ JL[1(T1¢ARR Ju[t B [lURY(]

Lot I 1 rRsR IOV J113fR 1OV [YOPHURK
I Afuofratfrev o] [rRYy sl UdRrRBI1VOUST
ltojHzsy jdz d tjOddL e Od oj-&isd M lsduoxzy s dn
BIStostej L 5dzOlsstetss ([ ) deO Ghdtse | fotedmsset
fdzOodzr 5 qL G dgj dedj &3 M j S IstcOdz! detsc s f sdztsy j dz
CosteH ddzOlsT 0 GEASOUzy fzs ¢ g Sted i ud MSd dM
Ml jClter Oy jddy bOCdAn MbttkzSlkzts, O kOCY,

)
plstts? cOdsddSd (J14). uvmddjddj ¢jdjweoydd
f B dzdzs G5 toj L 5dzOdzl O  dzO dzts Y O M ls g HiTj tal] t= leetOazddts o
Ctod fls OdzazO.

A.A. NASONOQV, V.B. NOVIKOV, T.V. MURZINA
LomonosowWoscowStateUniversity

AMPLIFICATION OF SECOND OPTICAL HARMONIC
GENERATION BY PLASMONIC NANOPARTICLES
IN PHOTONIC CRYSTAL MICROCAVITY

The method of manufacturing of poroudicsi based photonic crystal (PhC)
microresonators (MR) containing silver nanoparticles wsthooth changeof the
spectral pasion of the MR modeversuscoordinateo f s a mp | eréppsd ande a i s
realized. The linear reflection spectra dfie structures,as well as the spectra of the
optical second harmonimtensity are experimentally and theoretically investigated.
Enhancement of second harmonic generation is achieved by combing plasmon
resonance of silver nanoparticles and microresonator mode of@e Ph

1d zd defsT e ud MC d2 IsC dzd & B t5dzelzts ff el s 2O
&30 dz. JHddd3 dL BjIstsH 9 Zfmddzj dzd v dzj o
Fojddyj ddi O®Rf ddlska L HZod fjlksaisieis] cftsts datz®
Chts kojddyjddy dBsyjls HBMIsdeOl! v, dac
ds¢ OdzdL Oydd Mmo-§ePMmipOdidsflagdasf = (As) d&3d
(ftH [d o dOdsyomisdyos ftod dOdudd
st ddzd tets o Odzd § Lisdn Heo zn fSHRtSHESO H
dzj dzd dzj 2 dzsj oL Odd3ssH i 2Milseady.
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cOB tsls j ftc]YdsOnz] ddizjcdedss ¥ sls s dz
Cted fiyls O dzdzd Sigjtsej L s daB €556’ 7 MY j S st Odz dzt
! BEHT LOodMmdls tdlﬁjdejsﬁE&@dzq)lsr,EMQNZJdZd
obtstos? Bflkdyjmits?2 cOtedisddSd (411 1) )
mjte BtO, 9 LOoadmddissmisd dzt¥ds MO HE tsis Odzy gzt
slsdetsd s j dz' fddEO LfdigsidEifs e 5 toj L 5dz0dzl O  dz0 dats y C
s dL tsotedmlssets Coa0Otyod M o0Ot! qtelzj d3r
BEHT (9 t6j1BS) O tfdsQizlz tg g TR WdzjsG lsge s 7 d d3d Y
Qo dzj dzgdvw CtodMmls Odzdzd yJ MO dze &b lﬁtmg@z,dzﬁiWGt@
sistcOdzinlse j dzdesets t€OMYtej Hj dzj dedW f dzisls
e ud ME g ¢ dmdzj ded § & B . § 8 Lice] SidMspyly dég
stsdzdz" j] StedfmlsOdzdr d [t, fldyuyjmSdj
tc ! cftrslsa Ols! . af.BcfztfsadE'OmIE;ftsfr],{sgc.Odzfr]lsaj dzdz

OWL86~>WLWHS_

© 5= FF-

Koopinnara x (Mm)
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JlinHa BosHbI (HM)
tdhefjChte tlttOy jddY o yjdskg NSt dthysk

It RN St SteOy jddY As o LOsdMmddasinlsd i
oL OsscOVNdY As d ddddw MCOddttses Oddw MY J

lsis ftotsH | kB defgls wzePtotf tod d3d toj 1 )A sy dals tefOmIN
fls MisteczCIskter GlstcOy Oj s fog k0 odzdp  OF
O?deW sB dzOMis! bkdz' steOW dsdzj stsoatsy dL dzkz
BsHT L d3j datzdsls s dz@ H Q@D ded  tsdsds Y dzls
dfy.sL ey dshls! M jSktOd ds?2 §sHhsEs:
dr [t (sLetddkd msedjflsdls: jj 0
L sdz0dzl©O® MmjtejBtew dzg ° dzOdesyOfmilsdy, o dzjH
Cbbagdias dd, Hdv dMMdj Hse Oded ™ kMg dzj dzg

s dMsS ddlsj cOlskzter
1. DolgovaT.V. etal. // Appl. Phys. Lett. 2002. V.81. P.212940.
2. SaridD. et al.Modern introduction to surface plasmons: theory, Mathematica modeling, and
applicationsCambridge University Pres2010.
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o3 viRrr, st i L] VoMLt L]
| ZzOH d B3qteMmiE@tefgls o j dzdz” 2 & darf o jupidips(dsjj lists o dfn

ANtIRELTOURY 1[5I¢HHRY{H$RM o °u,
Jdsofry LI O IM PP O L) 1T &1y
grRevfom 1 [ vltoelfrirrS Jrrzanr
Forrrur L0 lIIC
t OmMmdstsis to j dzO L OHOYo ] cOo dzj dzd w CoOdelstsot
f &zOL i3 diyh OL jtede’ = MdMlsj BO~, Mshsswh ds dL &,
fodzbf eso sHdzd Sts0 7 A CoOdzlstsor n stsud ¢ (su)

sdsidlsj d dscts twOnmfsdsyjddYy. 1 5C0L0kO oL
f ZOL Bsdzts @ ) ftetsyg Mfj dzj dzd dzgz® Ezi T M ls 8 dzd 3 dz
Bdzs e syOMmisd ydets?2 MY OL j tedets2 MdMmisg o3y .

M.Yu. GUBIN, S.N. KARPOV, A.V. PROKHOROV
Vladimir State University named after Alexander and Nikolay Stoletovs

NONCLASSICAL LOCALIZED PLASMON STATES
GENERATION IN SPASER SYSTEMS WITH APPLYING
EXTERNAL MAGNET IC FIELD

The problem of control the quantum dynamics of localized plasmons in spaser
systems composed of metal nanoparticles (NP) and semiconductor quantum dots (QD)
with a given geometry of their relative location is considered. The possibility of
generéing nonclassical plasmon states resulting from the process of nonlinedieftear
interactions in a multiparticle spaser system is shown.

] zOMmistswh j 2 tcOB Sls cOMMd3OIsted o Of Isfiyw
CoOdzlssor d3qd MlsOIsdmisd ud MS d dzd d Ctots,
Gjdgjtedtelzj d3" = © (dBdsesyOmisdydesds M OL | tc,
BsH] dz2 Ot sz flzs @' oL Odd3sH j 2 Miseo d2 Hz
B3O dzts i3 Istts®@ figled = 1 ¥ d t(oodzkzfttdd sH ddd ts ¢zt
CoOdzlsso Odzd W f sdzw 1Y d s U sfikh j Mise dzj
tOMh dtoj dzdzse s ¢ O B EOlsIEEAiA dg@ [daP Indidip@y © 2
L-d3&s o] Is ts dzdzr - oLOdBsH] 2Mlse d2, oL
nCo0dadstsar ntcONEONOMipft € Mdlstsdzdz = s
HWh jJ2 9o MMlsOe ItcjnyoOMmlsqdydes} yfH OL
dzddzj 2dz" 2 tidd3z wOBBIST tcOMmMMmd3OIsted o O d
Oydlsj dz' dzzs tOL desfmls: o L dz2Oyd dzedw s yOMm
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L dzj e dtotsigjdaj e sets f jtejAiSHO 89 suU. 1 dzj " &
mMdmlsj 3?2 By jls Brls! Mz jMisedzj dets ff s
odej N dzj Ggts BOG dzd Is dzts ¢ 15 f tsdzw , Cslststots
tcOMmh jfdzjdeds d HJOBOGdzdIsdesdzsz MHoa dckz { dz
[ dzw BsH j tzd tods's ©OtdAF dz" f Otc O MW jtedud MS d
ZORSHWHh oy dz20 R OwKOCIsjtodesds tcOMMmIstsw dzad o
dLetlstse dzj dzdats2 L fkzd WdHO SOHBIWY MW jts
t OfmMMudlsOdzdzr §j L dzOyd dzedvw yOMmilstslst t OBd HOC
sl OedBOff, ©sScHO COC ojdduyddzO HeokaCo
W2 =W?/d s fyls O2608"™ i)' 1HEfMW o dzv jIsfqw  lsflsts
M OL j todzts? yOfmistsisr sls yoOmlstls’ By Y zets:
slsfikzlsmise dd RO datf © ez $A0F ifdzv 1 G o' B St
ojdzdudder ddzHkSydd o dzj "Blzbe L jofOds@izttisedsied
MHeode [ktotso dzj 2835Q@' M, cOayjsdes BEZHjIs Mssise
i tsw o dzj dad ¥ HisY tsdzdzd Is j dz' dzts 2 Dd + 806" tdzdzts 2
fd3j M J ded & Yyomissisr HokrnCoOdkzlstse SE s i
d? =1500°f. vOCdd sBLOLBdcdd i tej & jL dzOn
dL Bj dzj ded¥ 5 HokzRnCoOdzstsots?2 YOMmlstsisr { OB
otsL d3tsy dets fyls ! 4 tcOo dzj dadf e ts y Jidl) foz€f diaf 2 dz" ted@dfr
Bdt CMdlstsdede” 7 MMmisswdd?2 suv M Himlse 5
10 thdss | O&B&E v §@tsddgts? Wz dzS ydd

Wisted3d tetso Odzd § fjtcjtflzlsOdedz n f dzZOL d3ts dzts @
MdMmis &5y L O Muvyls daj dzddej 2 dzr 7 Hwteyy GiHsse
SU. Jtoj HdzsSY J dzO@ d3tsH J dz LWWJiClsdedese s (M
fjteitfzlsOdzdzr = § dzZOL Bsdztse [ 5] Hdzw ygj dzj 2
9 f dzOL dEtsdzdz' = Mnrd BZ3OR [ 6] , tej Odzd L zj 3" A
)

OBtlsO orf fisdzdzj 20 ©® ©ORSON cEthkHOLMIs:
Jtej dzOkzydets?2 HjwWlilsj dzt detsfls (.

g dMsS dzdlsj eOlskzter

1. StockmarM.I. // J. Opt 2010.V.12.P024004.

2]l ddetsc 9OHtsg ¢dgHtmd Odgsonte. [/ / CDIR3.. 2012. wuv. 182.

3.0 dzH tod Pelatso Wz Htse d H. [/ / 5o DUBHEBEM5. C dzj € Is tets dad ¢

4. SalterC.L., StevensoRR.M., et al. // Nature. 2010. V.465. P.594.

5. ThakkarN., CherquiC., MasielloD.J. // ACS Photonics. 2015. V.2. P.157.

6.LemkeC., LeisnerT., et al. // Nano Lét 2014. V.14. P.2431.

7.GubinM.Yu., Shesteriko.V., KarpovS.N., LeksimPA.Yu.,, ProkhorovA.V. [/
arXiv:1709.08548v1 [condhat.meshall]. 2017.
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ltedojHjd tejLbzdz sOIst udmdzj dedese s s H § dzd te
4 tor dzts My Is dztf As dzwf telaPls tsigizteln (111) f OnHOs h A d
otsdzd dzj 2 dets?2 G toc Giplisdfy ' o dafjisist QErdedsw jdAtpS s d3 ) dzts j
sls ctOddyr dei sSHdestesHdztsisd o W istedsy d
jteidydd m fOHOshddd 111 sSBtcOL k28 Isfiyw
j WoLr o MmMddebkzdvtd = syt on td

B sOdzdzd yj M s ts ) dzts w i3sy dzts
sduyd Misets f sdzv .
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V.S.PERESKOKOQV, I.V.DZEDOLIK
V.1. Vernadsky Crimean Federal University, Simferopol

FORMATION OF SURFACE PLASMON -POLARITON
VORTICES AT REFLECTION FROM CURVILINEAR
BOUNDARY

The results of simulation of interference of the surface plagmtaritons (SPPs)
falling and reflecting from the curvilinear boundas§ inhomogeneityin the metallic
layer are presented. The plasmonic vortices with a screw phase dislocation apipear in
singular points of the field as a result of the SPP interferenceraftection from the
boundary of inhomogeneiin the dovetail form. The position of the plasmonic vortices
on the surface of metallic layer can be controlled by means of theostatitr field.

Il sojterndesMisdslf sz dzPleEhardz (111 ) dBscEkls B
22O ctOddyj ©OLHJ EZO B IsOdzdzO fy eh<diddzj € Ists
Ht dzj Slteduj MSs2 Mitej @>0 fiy3 If to tsalzgajlolj Iits fls -
cOMf esmistcOdzv 6 Isfpw 9 H 5 dz! ftsojterndetsiisd
L dz2Oyd égP0a 11 dzgj dscbkls ttOmMftesMmistcOdzy Ist fyw
CleOdd dr | 6&Bdamp € @j>0 d a,>0-HjCtoj d3j dals™
dzts to BO dz!  dzts 2 ¢ ftso jton desfylsd B Is O dzdzO t
Ctod o sdzd dzj 2 dzts 2 GteOdzd yr dzj SH detstetsH dats iy ls
dqLrdgj dgv j Isipw  CtwdodL dzO o tdzdzss st Witsdzs O
111 -g.4
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LtcOded YO dzj SH detstetsH datsfylsd ols OF gty Isdz@sfjls
MELHORO dO (o jtendshisd & lsOdzdzd yj Ms s
L OteW 3 J dzdz" d3q L sdzH O dzd , Clstste’ § gL d3j
ftetsdzd YO j Bisfils: BjlsOk&zO ©OCdHB ©GBtOL
fsdztsy disj dz dz B, >0 &aOYg s ud M¢ sdy d QP Bk ts zgats
UBEHO, o B&OMId Hj2Msadw 1 dj sl
CteOdedydz' j Efmdsedw twOmftesmisteOdz) dzdw 111
dmékmmise j dedets ML HOdzdzts?2 dzj SH dzestetsH des s d
B lsOkd&zO. | ddzlsj te¥ j toj dzyd & dzcdts dis Isttasodyjj dzfizd
Ctedotsdzd dzj 2 dzs? GtoOded yr dzj SHdzStetsH dzesfisd
ZO e jtendesmisd BjlsOdzdzdyj MStsets MmMdztsw o
o ddalstso ts52 HdMdzsSC ®YdJj 2RLWBQUWAY v [ B0H d 21

zOMmis sy ¢ d dzO notsfils © fn f s dztie™ iy 8] dzdzts @ ts
L dzj ClstetsMisOlsdyj MStsets fsdzv, sy dets Zf tcOo
1 0 tddm.ftedoe j H ] dzts tcOMmY toj HJ dzj dzd j Oc
ddzls j oW j toj dzyd tsdzdzts @ t5 f tsdzw dzts tc 5O dz' dats 2
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Kirensky Institute of Physics SB RA®asnoyarsk
2Siberian Federal UniversitjKrasnoyarsk
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BROADBAND TAMM PLASMON -POLARITON

We have investigated a broadband Tamm plaspaariton localized at #
interface between a Bragg mirror and a thin metal layer. The effect is predicted
analytically and implemented experimentally. The measured spectral reflectance and
transmittance coefficients agree well with numerical calculations. The structure is
propo®d as absorber based on Tamm plaspwariton.
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National Research Nuclear University MEPhI (Moscow Engineering Physics Institute)

POLARITON PROPAGATIO N
IN IMPERFECT BRAGG G RATING

Numerical study of stability of polariton, nonlinear coupled solitary wave of electric
field and polarization of nonlinear medium, propagating in a Bragg grating with random
lattice spacing is performedariation of lattice periodicity is a reason of appearance of
random fluctuations in the phases of coupled components of the electric field of
polariton. The results of numerical simulations show that these phase fluctuations lead to
periodic oscillationgwith the period2p ) in the ratio of the amplitude and the width of
polariton. This ratio is a constant in the perfect periodic nonlinear Bragg grating.
Oscillations in the ratio of the amplitude and the width of polaritonic solitaayew
decrease with its propagation in imperfect nonlinear Bragg grating.
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M.S.BYLINA, S.F. GLAGOLEV
BonchBruevich SainPetersburg State University of Telecomnoations

MODEL OF THE ELECTROMAGNETIC FIELD
OF THE SINGLE -MODE FIBER WITH THE AX ISYMMETRIC
PROFILE OF THE REFRACTION INDEX

In this paper presents a method for calculating the distribution of the electric and
magnetic field intensity in the cross sectfra singlemode fiber with an axisymmetric
refractive index profile.
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SA. SYCHUGIN, M.I. BAKUNOV
Lobachevsky State University of Nizhny Novgorod

A MODEL FOR GE NERATION OF QUASI -STATIC
PRECURSOR BY A LASER PULSE
OF AFINITE TRANSVERSE SIZE

We propose a simple model for investigation of the effect of the laser beam width on
the generation of quastatic electromagnetic precursor by an intense ultrashort laser
pulse in an electroptic crystal. It is shown that a precursor is formed even for a narrow
laser beam.
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INTENSITY STATISTICS IN RANDOM FIBER LASER

Analytic expressions for the correlation moment of the fourth order of the intensity
of the output field of a random fiber laser in the first and the second orders in terms of
the nonlinearity parameter are obtained, and their numerits#s/are calculated in the
limit of zero amplification. In the first order in the nonlinearity parameter, higher order
moments are calculated and the distribution function of the intensity of the output
radiation of a random fiber laser is constructed.
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fluctuations in fiber Raman amplifiers // OptiEgpress2008.V.16.P.16467.
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M.S.KULYA, V.A. SEMENOVA, V.G.BESPALOV, N.V.PETROV
ITMO University, SainPetersburg

SPATIO-TEMPORAL EVOLUTION OF PULSED
BROADBAND TERAHERTZ GAUSS -BESSEL BEAM

We numerically analyzed the evolution of pulsed broadband @essel beam in
the spatiatemporal and spatiapectral representation. It was shown numerically the
two-dimensional spatigiemporal behaviorfathe beam and demonstrated all the stages
of the changes of the pulse shape during its propagation, including-shap¢ pulse
forming. We calculated the dependence of the phase velocity on the distance distribution
and a comparison with existing expeeintal results. It is shown that the results of the
calculation of the phase velocity strongly depend on the value of the distance increment.
This behaviorillustratessuperluminabr subluminalpropagation
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M.S. ASTAPOVICH, A.N. KOLYADIN, A.V. GLADYSHEV,
A.F. KOSOLAPOQV, A.D. PRYAMIKOV, M.M. KHUDYAKOV ,

M.E. LIKHACHEV, |.A. BUFETOV
Fiber Optic Research Center of the RAS, Moscow

EFFECTIVE RAMANGENE RATI ON AT 4.4 OM
AND MEASUREMENT WITH ITS HELP THE OPTICAL
CHARACTERISTICS OF THE HOLLOW -CORE
REVOLVER FIBER

Results of obtaining effective stimulated Raman scattering at a wavelength of 4.4
em i n acordrevblVeofiber filled with molecular hydrogen (1H2) are presented.
Using the obtained laser radiation source optical losses were measured and a field
intensity distribution was obtained for a hollesere revolver fiber at a wavelength of
4.4 em.

10 MjesHdW " dzgd?2 H-j dzOf ©L tdzj H iy ] Miso z j Is
zOoL jteder » dMstsydedStse d, o wMmtse j dadetsfilsd,
lted {ltsds o dzd Dosifipls ! odzj Hseh @IR@R] SHiaRY 3tV
ftoddj daj dzd2 o BdBBIHIYddzj, HdY HjljSCI(
Hdzw ftedd3j dzaj dzdv o wsBtesdzdzs? IsjrdedSd (¢
ltsdz' §j obdzsCtsdzde” j Mo jlstsoatsHT M smtse dz'
dL dziz W dzd Wis dpj-5 HIPREDL dzs R OLOCIjtedL Oydw

188 ISBN 978-5-7262-24459A [ 5 {1 Rs® R RIUAJtSOARJ1I1VOC JlURS



Urs 535(06)+004(06)

LOIstclzH dzj dzO o Mmdzj HMise dJ slsmizlsmise v G sl
sflsdyud Médr ~OLOCIsjtedMmMisds Mo jlssoatsHise o
ftsL HOdz] oz sdeder 7 dMlssyded C 59 -dzOL j to
HgOf O sl OCIsjtedL Oyde dzr »n Mo jlstsoHTE
fjtemMf j Slsdodes?2 L OHOYJ 2.

] fodzsd3 toj otsdz! 9 jtedesd3 Mo jlssotsHy (&)
9 SHBtSH 5d3, fdsjdzjulg Oapd Wl sdz0 H dzd dzj o ts5dzdz
Bsh desMis280 ~d3l Is d CoOdelssbs?2 B.6 W Wjusls(d ¢
dMmf sdz’ L s9 Odadz" 2 ) HOM@MZs2 OuzOBzslk § uJj(dsd
~nOttOSCIsjtedMlsdC O3 Mo j Istso BH Iz, ftodd3 dew o h §
BsHr MsMlsOodwdz 56 &S &.

Il sz yj des s jtej ydaetsy tcOMmYftej Hj dzj dzd § C
44G3¢ &3 (Ated m.d L dedmgigsdedlgs 2 d3tsH T, BsHEzZdEZdtoso
dqdzls j W jtoj dzydd dz0 onBHdSA ¢ dzj RS ¢co
SHdB@EsHBo et dMssyddc O dL kit d&z0 L Os
Hdzddzr 2(0ted My d W fny dats 9" Oy 4 dadgr 2 1 ¢y s
fsLoddd siftej Hi dfftsls | tsdf Isidayj fip Clef8ay dzts ls+ &

i,

10*log, (T)

Slope =-1.13 dB/m

Length (m)

tdhl sfjtejyds) Mt dBlesfzmtodd) Mejlste
dL d3j oW j dstse s Mo j 448C d5 9 L OoadMmddssmisd
fedts? M toHBEidy) d de
dLdziz g dg§ §3 4dz0 § te

RMMdzj His 000 didis dzdzj dzts L O Myd s -#9%clOxmlH.0 1 A

vt d igtsfds j s Oskzter
1. Gladyshe\A.V,, et al. 4.4um Raman laser based on holloare silica fibre // Quantum
Electron. 2017. V.47. P.49494.

ISBN 978-5-7262-24459A [ 5 [1 Rs O AR {HWARJ11 OdCc J118R S ¢



Urs 535(06)+004(06)

I . ouvtrusfPl olrpuomfl fapfr1d
Y smChpd Wy uimSd?2 dahisdskls (ctfmizhOtfls:
[ SdzG S ez H dz 2
gL duiNed2 didsdBiisj o6 t o1, JtsMmCoO

sloryRrRIT LT LT ?PL0C 1 o350V 90 |
16 stovrRurf cmNROJNZtTLV3IIR TRITOSR

] HOddEs?2 ©OBsl] f(jHilsOs djfes Jl 6o bkt
CoOLdfteBHBM ds2 &OCOySs ) &OL j tcO=520k) S ©Oof
fsdkkfesosHddCso " &g &OL jwO®R]. | IStejrAL jts O
OMmisd e i3OI dL B30 B "sdt [f Shgez Yy jae@HlgicOmMdIlsj dzj § detets

O.A. BURDUKOVA!? V.A. PETUKHOV? M.A. SEMENOV?

"Moscow Institute of Physics and Technology (State University), Dolgoprudny
2Lebedev Physical Institute of the RAS, Moscow

QUASI-LONGITUDINAL PUMPING OF THE DYE LASER
BY GREEN LASER DIODES

We present the results of experimentdtaneffective quadongitudinal pumping of
the dye laser by greep-€ 520nm) diode lasers. The best obtained slope efficiency was
approximately 4P6 for pyrromethene 567 in the astigmatically compensated-three
mirror cavity design.
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INational Research University of Electronic Technolo§WETe, Zelenograd
2Moscow Institute of Rysics and Technology State University), Dolgoprudny
3JCK ¢Angstren, Zelenograd

MODULATION OF SEMICO NDUCTOR LASER CHANGI NG
IT'S MAGNETISATION

The optical switching of magnetization is very fast (~ps). In example of
ferromagnetic semiconductor laser li®a/n a variant of controlling the light using light.
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I.S. KUDELIN, D.A. DVORETSKIY, S.G. SAZONKIN,

[.0. OREKHOV, A.B. PNEV, V. .E. KARASIK, L.K. DENISOV
Bauman Moscow State Technical University

GENERATION PERCULARITIES OF MULTIBOUND
SOLITONS IN AN ALL -FIBER ERBIUM -DOPED RING LASER
WITH A HIGHLY NONLINEAR RESONATOR

In this work was obtained a generation a2} solitons in bound state with duration
of ~ 240 fs at repetition frequency ~ 11.3 MHz in erbiurrfiaktr laser with highly
nonlinear cavity.
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V.P.YAKUNIN
Institute on Laser and Information Technologidsranch of FSRECrystallography
and Photonics of the RAS, Shatura

CHARACTERIZATION OF THE ACTIVE MEDIA OF DIO DE
AND FIBER LASER SYSTEMS FOR POWER SCALING
TO MULTI -KILOWATT RADIATION LEVEL BASED
ON INCOHERENT METHODS OF BEAM COMBINING

A technique for chacterizing the active media of fiber and diode laser systems for
the problems of scaling the radiation power to a nrhkilltiwatt level with quasi
diffraction divergence is proposed for the first time, using incoherent methods for
summing singlenode fiberand diode laser beams for technological (diode laser systems
of direct action) and special applications (hjgbwer fiber laser systems)he
technique is based on the application of the concept of a "virtual" array of-siogle
radiators for realizinghe spectral combining of beams in a special scheme of a stable
resonator with a diffraction grating inside it.
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G.V. SHILOVA!, A.A. SIROTKIN*?, P.G.ZVEREW}

ProkhorovGeneral Physics Institutef the RAS, Moscow
NationalResearch Nuclear UniversitEPhI (MoscowEngineering Physics Institite

Nd:YAP LASER WITH INTRAC AVITY SRS-CONVERSION
AND SUM-FREQUENCY GENERATION

All-solid-state laser with intracavity SR®nversion angdumfrequency generation
with 572nm wavelength generation was made. Output peak powebkW, pulse
width i 6,3ns and conversion efficiency 154 %.
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A.V. SHULGA, A.V. KHOMCHENKO, I.V. SHILOVA
Belarusian-Russian University, Mogilev, Belarus

WAVEGUIDE TECHNIQUE
OF LASER MODE DISCRIMINATION

A new waveguide technique for intracavity laser mode discrimination is proposed
and experimentally investigated. The technique is based on the freeprgdar
selectivity of intracavity radiation absorption by parallelepiped prism coupler. It was
shown that the proposed technique allows one to discriminate selectively modes of low
gain lasers without brining significant losses in the cavity.
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POLARIZATION MODULAT ION OF LIGHT
IN ANIZOTROPIC OPTIC AL MICRO/NANO FIBERS
WITH TORSIONAL OSCIL LATIONS

The possibility of laser excitation of torsional oscillations in optical micro/nano
fibers due to the Sadovsky effect is considered. Estimates for the efficiency of
polarization modulation in composite anizotroic ogtimicro/nano fibers are obtained
under conditions of resonant torsional oscillations.
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A.L. DMITRIEV, N.N. CHESNOKOV
Baltic State Technical Uni vUstnaviSaiyetersbh@dE N ME
'Sartogosm Ltd, SairRetersburg

REDUCTION OF THE WEIGHT OF OPTICAL FIBER
DURING DISTRIBUTION OF LA SER RADIATION

The reduction of the weight of an optical fiber (fiber bundle) during distribution of
semiconductor laser radiation with a wavelength of 650 nm is shown experimentally.
With the power of radiation input into light guide of 70 mW and expoxfr20 sec.,
reduction of the weight of the fiber is e
O glnertia of the observed effect, indicating its possible thermal nature, has been detected.
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A.B. FEDORTSOV, V.V. MANUKHOV*, A.S.IVANOV

SaintPetersburg Mining University
SaintPetersburg State University

TWO-LASER CONTACTLESS METHOD
OF THE DETERMINING THE ELECTRONIC PROPERTIES
OF SEMICONDUCTORS AND DIELECTRICS

Described ofical nondestructive control of the diffusion of charge carriers in
semiconductors and dielectrics. Samples of silicon (including covered with a layer of
insulator) were examined. The method is applicable both in industry and in scientific
research.
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N.A. US, S.PZADOROZHNY, A.A. AVERSHIN
Air Force Academy named after prof.E. Zhukovsky and Yu.&agarin, Voronezh

RING PACKAGED GYROSCOPE
WITH A SEMICONDUCTOR LASER DIODE

The new constructive and technological solution of a ring laser gyroscopéheit
semiconductor laser diode (KMG with PLD) forming a new segment in the general
group of optical gyroscopes is submitted. Novelty and originality of idea is that KMG
with PLD combines monoblock ring optical system with the semiconductor laser diode
asa source of laser radiation.
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A.E. AKMALOV , G.E. KOTKOVSKII, A.A. CHISTYAKOV
National Research Nuclear University MEPhI (Moscow Engineering Physics Institute)

LASER DESORPTION OF TRACES OF EXPLOSIVES
IN IO N MOBILITY SPECTROMETRY

The efficiency of two simple laser sources to initiate laser desorption of traces of
trinitrotoluene and cyclotrimethylenetrinitramine is investigated with use a mass
spectrometry technique. A YAG: Rl aser (& = IofeGehtinnoms)lasaand a
(&= = 440 nm) are used. It is shown that
creating a device for contactless sampling for ion mobility spectrometers.
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feitshd MfjSlteskjstedd dtdadats? G tsHo dy dats
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1 sCOL Odzts, Yylss o slsdzd ud 4 sls otLHj2Miseadw
BdtslsC Odzd o atSHdzBQLufr]ﬁsysdf,J Mo gz esdmn s
Mstckzj 2, tBOLEZEMN j2Mw o wjLEd O] Mo jtorn ddz
0, 1dgasy Y dHSBMIsd, 9 Cobtstetsdd ftesdMrsHdl
ssOckzdv ydvw fteddzj ¢ O h dn ¢ tOLijLEZz OIS Odzj
orHjdveshjesmw fted CtdHj dzZlMOydd § OtO.

A.Z.VINAROV, A.M. DYMOV, N.I. SOROKIN,

V.P. MINAEV %, V.Yu. LEKAREV
Sechenov First Moscow State Medical University
YRE-Polus Corporation, Fryazino

ON THE DIFFERENCE IN ACTION OF THE LASER LIGHT
WITH WAVELENGTHNE AR 20OM ON Bl OTI SSUE
IN GAS AND WATER MEDIA

It is shown that unlikectionin the air environment, section tfe biotissuein the
water environment (physiological solutiois)performed bythe steargas stream which
is formed as a result of superintergsivoiling in thin (about 0,21mm) a liquid layer in
which absorbd laser radiation. Coagulation dhe biotissue adjacent to a section,
happens due to heat whichpiduced viarapor condensation.

[ OL § td dateiz}z UfgHddzf{jdz0 R @ B3C Fmoo s dzty, L3¢ o5
GrRITM d 21 BECBORL B 6OMM®BOLs tc § OOEBGPR'S dzj |
fitemtf jClsdedf dztsp j HIgQUEJRBO dztsd dzo Ok s das & d W4 M E ¢
s j to YRS O dzf Iz to | s (el Srez Oy diAfsteOMn IS @ B O dzj dz
dzj 3" il teedzOL o QAR 5] df ted 5Qdy'ts 5B Zfdztso dzj dats ¢
jets tpeedkj d3 o o tsH J1,[M). Stetsoad (tedfy.

[OjtedOdzr d WEssBHlMY MtcOo dzj dzd j =R Ot
ZOL jtedese s dL dzzyj dedw ) o dzd cas @ s dz@udalz” 1y
CRi{-XdFe, (sMimdy) dO SOdy ftysd ftod c
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Mojlk® d Wdz¢ stej MyJ dals dats 2 M j Clstets ME detes d s o
eOmMmiwdedw Wkt Myj dydd t©OL dzdydzs - B dsd
nOtOCIsjteder § dzd ded d, fsLotsdws hd] ftosotsHdIs!
yjdzt s eorwodzjdgdWw L OBGdzj 9o Odzdw ddzd f Obtsdzsce d (.

A.V. ORLOV, T.V. BAIKOVA , D.N. BAKHMUTOV %,
S.A. GONCHUKOV, T.S. SVISTUNOVA?
National Research Nuclear University MEPhI (Moscow Engineering Physics Institute)
"Moscow State University of Medicine and Dentistry
2 nfectious Clinical Hospital -2,

RAMAN AND FLUORESCENT SPECTROSCOPY
OF BIOLOGICAL LIQUIDS

The eyeriment results about the study of biological liquids via Raman and
fluorescent spectroscopy are presented. The Raman scattering and fluorescence spectra
of different biological liquids were obtained. Furthermore, the specific lines which were
identified allow conducting comparative data analysis for disease and pathology
detection.

O dzOddL BdsdscdyimMSdn YdHSEM 2 (J4r)
LOBGdzj o Oded?2 d ddzF & tslsCdsdyf dzd?2 o
Jdzt stekOlsdodyr 2 5jlssH dhmidj Hse Oded™ . 1 O
dHjdsdWdydtese Ols ¢ s dLdjdej dede MismisOo (
Bzl zdsdB o dzj .
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aff dfigsfds j cOlskzter
1.BaikovaT., MinaevaS., Sundukow., Svistunovarl., BagratashvilV., AlushinM.,
Gonchukovs. // Journal of Physics: Conference Series. 2015. V.594. P.012029.
2. Gonchukovs., Baikovar., AlushinM., SvigunovaT., MinaevaS., loninS., KudryashoWw.,
Saraevd., ZayarnyD. // Journal of Physics: Conference Series. 2016. V.691. P. 012010.
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&ZOL jtodzsets BIdsMj st &odj Sz& ¢ uof wB "1l
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T.A. EFIMOVY, A.M. ZAKHARENKO?,
Yu.N. KULCHIN?, R.V. ROMASHKO"?

Ynstitute of Automation and Control Processes FEB RAS, Vladivostok
2Far Eastern Federal University, Vladivostok

LASER BIOSENSOR
BASED ON MICROMECHANICAL OSCILLATOR

In this research, we have proposed a laser biosensor which uses a micromechanical
oscillator (cantilever) as a primary sensing element and an adaptive interferometer based
on vectorial twewave mixing in a photorefractive dTe crystal for detecting the
cantilever vibration. Biomolecules of interest being landed to the oscillator surface result
in reduction of the oscillator’s natural frequency. In the experiment, BSA molecules with
net ma s'$gware defectedl by theskr biosensor with a cantilever which surface
was preactivated by NHSEDC ester.

ZOMlstswh j2 tOBls] ftojHdsyjd oOL j tod
Bj Zssdz Clsstses WodW jlsmMw BISsdgj O
d dzdzw Is s t6 © dMfsdz' L 5o Odizj o Lttsj dZdBDjL af3j A
T4d31:Fd37 stsdzj B Odzd W COdelsdzj o j 6O 9L B
dz MO  dzO®  H dzqd dzj 9 ts dzdz' 532 dzd3
Is§ dz' desfyls ® 5  dzf. [jbjSlsdtse Oded j
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1. Di GirolamosS., et al. //Optics Communications. 2010. V.283 (1). R12ZB
2.RomashkdR.V., et al. //Measurement Science Review. 2014. V.14 (3). A.680
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V.V. ZAYTSEV, O.V. MAMONTOV?, A.A. KAMSHILIN
ITMO University, SainPetershurg
IAlmazov National Medical Research Centre, SBietersburg

MEASURING PERIPHERAL BLOOD FLOW IN THE LIMBS
BY MEANS OF PHOTOPLETYSMOGRAPHY

Basing on the recently proposed model of light interaction with human skin, we
carried out experiments aimedriroe asur i ng peri L fer al bl ood f
non-contact optical method. An algorithm for processing optical data for estimating PBF
over the whole surface of the limb is developed. Experimental results confirm
applicability of new model of lighinteraction with the skin. It was shown that PBF can
be obtained from optical response in any point at the limb surface.

ANl dzj IsdL BsctOW dwy iMdseo OdzO0 dzO B L OFE
yofmlsd Isj d&zO, sfo jh jdedets? dzj $t56J to] dzlsdz” o3
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oLOddsHj2Msedd cdzkBslts fJtosddSOsh jd
Ctelzfd &3d flkd Mdekze " dB3d Owlsjtedwdd [ 1].
] YCOL™ 90, Yylsts HOYJ o Mmasjlsj L
dzj HsMisOltsydzO HdzvW oL OddsHj2Msadw M Otcl
[ 2] . JCCdzs L dtsdzdzOW fdzij sdL BsctcOW W w9
BilssHtse yjdSd fijtedWitdyu Mitets Ctoso st
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1. Allen J. Photoplethysmography and its application in clinical physiological measurement //
Physiol. Meas. 2007. V.28. P.AR39.
2.KamshilinA.A., NippolainenkE., Sidorov.S., VasilevP.V., ErofeeW.P., PodoliarN.P.,
RomashkdR.V. A new lok at the essence of the imaging photoplethysmography // Sci. Rep. 2015.
No.5. P.10494.
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A.N. VASILENKO, |.U. PRIMAK, A.V. KHOMCHENKO
BelarusianRussian University, Mogil, Belarus

SCATTERED LIGHT MEASUREMENT
FOR THE BIREFRINGENCE DISTRIBUTION ESTIMATIONS

The method based on tH@ital processing afecorded sattered light distribution
was proposed enabling theeasurementf thebirefringence profilén glass.
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Z.A. ZABALUEVA , EK. NEPOMNYASHCHAYA,

E.N. VELICHKO, E.T. AKSENOV
Peter the Great SaiffPetersburg Polytechnic University

DEVELOPMENT OF LASER CORRELATION
SPECTROSCOPY BY CROSSCORRELATION METHOD

In the work, thescheme of the crogrrelation method for the investigation of
turbid colloidal solutions and suspensions for nanosizing is presented.
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V.. BUSURIN, V.V.KOROBKOV, P.V.MULIN, YIN NAING WIN
Moscow Aviation Institute (National Research University)

THE ANALYSIS OF LINEAR ACCELERATION EFFEC T
ON THE CHARACTERISTICS OF THE OPTOELECTRONIC
RING THREE -AXIS ANGULAR VELOCITY TRANSDUCER

In this paper presents analysis of linear acceleration effect on the characteristics of
the three axis angular velocity transducer, which provide a measurentaetafgular
velocity in the range of N360 U/ s. The
displacement of ring resonator for the primary and secondary modes is shown.
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A.M. TSAREVA, RKh.f ¢Ko [V, DS . SAFINA
Kazan National Research Technical Universigmed after A.NTupolev- KAI

THE APPLICATION OF OPTICAL CONTROL ME THODS
IN AIRCRAFT BUILDING

The examples of application of holographic optical method for-destructive
control of aircraft gas turbine engines parts are presented.
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N.V. SUETIN
Peoplesd6 Friendship University of

EXPERIMENTAL CHARACT ERISTICS OF A LASER
RADIATION MODULATOR WITH A MODULATING BL OCK
MADE OF TWO PHASE DI FFRACTION GRATINGS

The paper presents an erpeental study of the characteristics of a device for
periodic modulation of laser beam. The modulating unit of the device is a system of two
phase diffraction gratings, one of which continuously moves relative to the second one.
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P.S.KUDRYAVTSEV, ZHE LIU
Moscow Aviation Institute (Natial Research University)

INVESTIGATION OF THE FORECAST SYSTEM
FOR MEASURING THE HEIGHT WITH ANON -CONTACT
SCANNING PROFIL OMETER

The height forecasting system is investigated in the process of -@ontact
profilometer motion, which excludes the meclwahi contact of the optical
approximation converter with the tested surface. The work of the altitude forecasting
system was simulated and the permissible velocities of the profilometer probe along the
surface is presented.
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I.N. PAVLOV, |.L. RASKOVSKAYA, B.S. RINKEVICHYUS
National Research University MPEI (Moscow Power Engineering Institute)

MEASUREMENT OF EVAPORATION RATE OF A LIQUID
DROPLET ON A TRANSPARENT SUBSTRATE
USING THE REFRACTION METHOD

It is proposed to use the developed laser refractive method of studying droplets on
transparent substrates to measure the rate of their evaporation. The principles of the
method and techniqudsr reconstruction of parameters of a droplet are described. The
results of experiments of measurement of evaporation rate of a distilled water droplet on
a horizontal glass substrate are given.
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[.LA. ARTUKOV, A.S.BUSAROV, A.V.VINOGRADOQOV,

N.L. POPOV
Lebedev Physical Institutef the RAS, Moscow

COHERENT X-RAY REFLECTION MICROSCOPY
WITH OBJECTS ILL UMINATED UNDER GRAZING ANGLES

An optical scheme of-ray reflection microscope working at slidingglesof object
illumination is presented. Evaluatioof the spatial resolution and field of vieis
performedwith numerical modeling.
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1.BabaM., NishikinoM., Hasegawd&\., TomitaT., Minami Y., TakeiR., YamagiwaM.,

KawachiT., Suemotol. Submicron scale image observation with a grazing incidence reflection
type singleshot soft Xray microscope// Japanese Journal of Applidéhysics 2014. V.53.
P.080302.
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A.Yu. BYKOVSKY, A.A. SHERBAKOV*
Lebedev Physical Institute of the RAS, Moscow
"Moscow Institute of Physics and Technology (State University), Dolgoprudny

POSITION-BASED CRYPTOGRAPHY IN MIXED SCHEMES
OF MULTIPLE -VALUED LOGIC
AND QUANTUM KEY DISTRIBUTION

The scheme of mixed quanteefassic secret coding is being discussed, which can
solve the problem of positidbased cryptography, unsolvable by means of quantum
cryptography. The problem is actual faetcontrol of autonomous mobile agents.
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1. BroadbenfA., Schaffner C.// Designs, Codes and CryptograpB@16. V.78(1), P351.
2.UllmannM., et. al. // Int. J. on Advances in Security. 2016. V.9 (1&2). P.80.
3. Antipov A.L., BykovskyA.Yu., et al. //J. of Russian Laser Resear@®06.V.27 (5).P492.
4. 17 ChoalHCdR/ steOIsSdj MtssBh jddw 5 WdLdCj. 201

ISBN 978-5-7262-24459A [ 6 [1 Rs O AR {HWARJ11 OdCc J1287Rs ¢




Urs 535(06)+004(06)

0. BJf11usRL, JAL¥Lr iR
Sydzr 2 WijHjttOdz dz 2 kdzde jtefmdlsjls, v O
Rdzmisdlslzls d3OIsj B3OIs d N d. Itc O EOYAE &fts duge [ t ¢
[ $Qlcd dzB ZtcG

{1 031t [seRrRIOGARR 1 o01r dYR A[r[ 21
ANdbsSUJtRYITOARR Jc sloruvfl B stRrRIUJ

{fdMmOdzO oL diBtsy detsyls dmf sdz' L 59 OB4T yoml
JH] 2O dso OW MR BO sSCtelkzedzj ddw, sMdets o O
d fsCOL Odzts, ybss fBejy &OcH|lsE 2 d f3f tsdz
4 ozj dzd W BJLYOMmMdesMmisd o MdMmilsj 3OR 6 OM!
sotsds wWOMYtjHjdjddd {§toddjdy:Iishw fteC

q
Ols!
tcJ H
O dzls
¢ 'StGdLOudd diidls fjtotsmisj | dadesy L dzOyy d
s yd 2

ted o
IsOls
ftd
9 Odz
O¢Cls
dze y

A.P. PLJONKIN, Yu.Yu. OGORODNIKOW

Southern Federal University, Taganrog
1Krasovsky Institute of Mathematics and Mechanics, Ural Branch of the RAN,
Ekaterinburg

ABOUT APPROXIMATION OF INTEGER FACTORIZATION
PROBLEM FOR QUANTUM CRYPTOGRAPHY

The possibility of using thepecial case of the SAT problem is described. A new
rounding scheme based on Bayesian training is presented. The article shows that the
proposed method can be used to determine security in quantum key distribution systems.
In the quantum distribution, ¢hShannon rules are applied, and the factorization problem
is of paramount importance when decrypting secret keys.
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AV. PAVLOV
ITMO University, SainPetersburg

ON THE EFFECTIVENESS OF COMMON PARTS DETECTING
BY THE METHOD OF SUPERIM POSED FOURIER HOLOGRAMS
IN DEPENDENCE OF THE RECORDING MEDIA PROP ERTIES

Common parts of images series by superimposed Fourier holograms revealing
effectiveness in dependence of the dynamical range of recording media is investigated.
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N.N. EVTIKHIEV, E.A. KURBATOVA, PA. CHEREMKHIN
National Research dElear University MEPhI (Moscow Engineering Physics Institute)

COEFFICIENTS QUANTIZATION AT OFF-AXIS DIGITAL
HOLOGRAM WAVELET COMPRESSION

In paper the combined methods of digital hologram compression based on
undesirable diffraction orders eliminatiorwaveles and additional processing of
coefficients are proposé. Obtainedresults show possibility of 180and moretimes
compressiorusing iterative and noniterative coefficieqisantization
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N.N. EVTIKHIEV, V.V. KRASNOV, A.V. SHIFRINA
National Research Nucle&iniversity MEPhI (Moscow Engineering Physics Institute)

METHOD OF ASYMMETRIC OPTICAL ENCRYPTION
OF IMAGES USING SPATIALLY INCOHERENT ILLUMINATION

Method of asymmetrical image encryption based on double optical encryption with
spatiallyincoherent illunmation is proposed. Numerical simulation of proposed method
and evaluation of its efficiency are performed.
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Yaroslavl State Technical University

QUADRATIC FILTERS IN PROBLEMS
OF IMAGES RECOGNITION WITH USAGE
OF OPTOELECTRONIC CORRELATORS

The results of PC modeling of 2D grayscale images with geometrical deformation
recognition are given. Thereereusedquadratiadistortioninvariantcorrelationfilters.

ltedodzj COIsjdzt dgf &3 YBSHRtSHBA ¢ teg " dzd ¥
dLBBOY jdd?2, fodkzyjddzy » fted O! oW Silss
@A v h dafmw o MishisswdgdleH otdte g digdde), dzdvjo dp t
stfstst dzj Clstetsded € d . RMysdz! L s Odzd sflsd!
ftcdodzj € Olsj dz' dzts, ftoj XHJ ofMmj e, 9 e w |
f OteOdzdzj dz* dzr » or ydfmdzj dzed?2 d of MsC 2 (ot
) fMewLd f  dzOdzd Yy pjisds O Rzt h &8 dzje®j dzl©dzts 2
sflsdyuyj M2, sO¢ d L dzj € Istets dzdats 2 f tsH
[ Mdets o dats 2 WeEdSydj? HOdzdzts G 15 Emlstets2 fls
Ctetsj dzv yd ts dadzts 2 WedzCydd ontHM A H O dzdz
sotsd dzgs ftedodzj COIsj dz dz A3 od B cEPE dzWisdHAr s
o dzv j Isfmw i ted d3d dzd dad J MsMmisQo dzs ¢ s d dzo (
ddz' ste® [ 1] .

] HOdzdzts2 tcOB SISy 9 GCOydmlsej sBi jCIO
9 OHWOIdydzr | ddzo OtedOdzlsdz" | S tstetej dzw yd sdz

%€ =2

N

246 ISBN 978-5-7262-24459A [ 5 {1 Rs® R RIUAJtSOARJ1I1VOC JlURS



Urs 535(06)+004(06)

o =& (F{F{xmnl £ {f mllf- & (= {F{xmn £ fo )}

1 Hj i - fto] tstOUAGEY ANzt | Msslse jIlsMmise zs h
F!l sBtcOldzsj o] 5B OL 5o Ot dzjaSfedztyj, M fos
f, b -dzOdBtSd "dj G(sdsydkjd d& j d, msske
mMsefmise j dedzr j ©J CIstste @, ( Sotdstsdey jof Is offsiNislsjoty ols' f
hisz&MN-fSHOD O i3] &zO o rntH dLEBBEOY j dzd §
] ZER j BO tj OdkzdL Oydd Wddz sttO ftoj HMISOs ¢

Filu ?';I+—i
QO F 02
Falu, v 'I =
e
Fiar (1, r}".*_
———{ > F !
z(m, n) - T gl )
Bi(u e]l'—i N
(< ()
Ba(u, t:l'—*‘
(X ()2
Ba,(u, v ]jL

O
t dfg) dztdfien j BO toj OdzdL Oydd € o OHteOls d y dat

17 dzd ftetso jHjdzr L CMYyjteddzj dalsr 5 C tsd3y
O sL dz0o Odzd v dLsBtOY j ded 2, MY dgo j to
ftoj sBtecOL 59 Odad V¥ g fsotstetsls O d dL d3j dzj o
B S EOMMso sdiz WOMY 5L dzOo Oded® dJL 5B OY j
foLotsdwesls dOHjwIs! v dz0 kMY jh dsj §tod g
fsHsBdGSEs Cd&ZOMMO L OHOY.

ef dMsS dzdlsjteOlskzter
1. Vijaya KumarB.V K.. Tutorial survey of composite filter design for optical correlators //
Appl. Opt 1992. V.31. P.4773801.

ISBN 978-5-7262-2445-9A [ 5 [1 Rs O AR {HWARJ11OCc J1287Rs ¢



Urs 535(06)+004(06)

J-JlIIIHUlRlﬁll“-ll[-llKiJJHﬁﬂUI}’ﬂ)

V-V Jerlugrgltifs ) f° dpuuof ¢4 R

, WoBoEnCd? ¥dddod AdLduihiBdBid@nEdElIiSO
4 OBOtMEd?2 dOydtsdeOdz! dz 2 d MmmdzpH tsas@udsjdey! ofifk d 2

L1102 fuso AdRIPIM [A

rf cDBL{sd/ RYGARR ufYRIYUuzYMpU [ [ [ B
ltedoejHj da tojLEzdz IsOIsr yd mdzj dzdets 6 ts BsH j d
ftetso § Hj dadz R ) TsHEOr BOLEPeeskbBto W ©dzw ¥ s
HobkzrdzjfjMmisCsea" 7 Mo jlstsoar i ftsdzj 2. [ Odedz j e
LOHOY Wkt Myj dsds? @GP J@dydi i ady
L dzzyOlsj dzj2. { OfmMdsslstejdzdzr | ©® t©OBGLE] WOLG
sflsdcd M JEDUL E» .

V.G. VOLOSTNIKOV?Y, E.N. VORONTSOWV, SP. KOTOVA'?

N.N. LOSEVSKY?, D.V. PROKOPOVA? SA. SAMAGIN?®
'SamaraBranch of the Lebedev Physical Institute
2Samara National Research University

PHASE FILTERS FOR 3D LOCAL IZATION
OF POINT LIGHT SOURC ES

The results presented have been obtained by means of both numerical simulation
and experiments being carried out in the development of phase filters aimed to form
two-lobe light fields. These light fields can be applied in solving the fluorescence
micrascopy problems with the purpose of the 3D localization of the point light emitters.
The phase filters under consideration are based on the spiral beams optics.
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V.l. Vernadsky Crimean Federal University, Simferopol

VORTEX INTERFEROMETRIC MICROSCOPY
WITH LAGUERRE -GAUSSIAN BEAMS

In the present researclve discuss the results of analysis of coherent light beams
carrying an optical vortex and propagating through the isotropic medium with a complex
surface microrelief and its application to super resolution microscopy. It was shown, that
vertical resolutiorof a microscope based on the phase singularity of LagGaussian
beams of low order can be achieved down to 5,27 nm for heleon laser source.

JHd&ZO dL LOHOY flsdsd, fted d3zd ded Is j dz! dats
tcOL tod NjfdmEjvsH tsdzj dedjy teEteOded yd dzd 2, dzOdzts>|

Hazv  sflsduj MSdna fndfr]lSJdS [ 1] . 1 Odzdzr 2t
dgdzlsj oW jtoj dgydtsdedzr 2 @ OdzOdzdL MCOdzw tosc s
ftesh jHDh jEB dmmdzy HiIzj d3g" 2 sBil jCIs, dzd B 5
f sz e h dd3 otMMmlsOdatseo dzj dzdj d3 W OL T d,
ftoesWddw §sejtemndssfylsd [ 2] .

Ajdz s H O dzdzts 2 ttOB tslsT W dzw jIsfpw dfmc
LCMY jtod d3d dels Odz! dzgOw  tsyj dz€ 0 ylsadgks &d 14 jzdg Cd
[ 0@ j-e@®Hnmno, cOfmMf esMistcOdzw ¥ h j esmw o dL &
tojdz' jWid3 fsojtendzsmisd . AOL O 2 ftotsW
YytejLor yo? dzts ykzefmlso dlsj dzj dz ¢ BOdzj 2h d 3
Is s dzh d dzj fMted HT YdtejtL Colsstolzs ts®MY tots

250 ISBN 978-5-7262-24459A [ 5 {1 Rs® R RIUAJtSOARJ1I1VOC JlURS



Urs 535(06)+004(06)

MCOLT 90jlsMv dzO OL dzsfisd tflksdyj Mises A
fzys Odzd d dzls j toW4jjtets d3j1 108 O teiffiid H Mis O dzi dzO
1 ey j tod d3g dels Odz' dzts 2 s Odetso € : @9 dzts i c
AJdzHjtcO o ftod Hd3j sdatsds  f dzi Wd MsH jteydls
f s tcOdgfise j dedetsets Mo jlstsoatsets BsHEZEY IststcC
WoLtse OW dzj SH dzsto s H dats fyls b) s stcdes d3
ftetsMistcOdzefils o j datle 2z! Isten Ztclf fsL o sdzw ¥ Is s O
gdzls j oW j toj deyd tsdedelz® € Otels @dzlkz,] {SEQLirfdsdpdilz b |
f tod B3] dzv dza@rfnezdz@yis j £ ZOMIsd dzC © Mt Miskzq j dzay ol
50 dzOdetsc3j Istetseo [ 5] .

IMpocTpancTBeHHBIIH

. - 30[)1\'3.10 CBETOBOI MOAyaATOp
RCHIITC:IHHHH KYOHK M 1
Bsi

TpancasunoHHbIiT

He-Ne Jlasep oK
L\ )
1
Pacumpurens .
nyvka L2 Kamepa
Hccnenyemsiit / \/
Bs2

obpasen
M2 JenurensHblii kyouk

L3
[pocTpancTeeHHbIit 1y
Dypoe-phunsTp

L4

3epkano

tdfenj O  CmY jtoddj dzls Odd dsR dzliz jntis WO s p € q d s dzd

Li2ag-d2d dzBs,-Mo j IstsH j dzd s dz! deC e ez C G Isduj MEtsc

[ 12-Lj 66 GO dzi Ds mqowmocogo fjtejn Mskzfjde s (O)
Ml HJdOdj stesds Slso jteMmisdwy 1 dsdszO0 Mislisg js@d yOs )
fistsdh d dets?2 50 dack

l cotstesls W OL s fPPOBEB EP | BT 2 dZzO 1 ¢ MY
EMsOdzso ¢j (tLotdzddz EMmlsOdatsa dls! t©OL 1 " C
Zz0 shdsej Mddeebdwtedz 7 §/A20Cdstp],1 HRZH dz2®tc O W
o tzdzr (dzOL j todzs 6 5 HeNedzD 1 j PV o( R dz® 32, 8 dak)

aff d igsfds j eOlskzter
1.WyantJ.C., CreatlK. // Laser Focus. 1985. P.1-182.
2.WangW., YokozekiT., et al. // Opt. Express. 2006. V.14. P.1018506.
3.P o p i -Mapaakld., SokolenkdB., et al.// Opt. Lasers Eng. 2014. V.55. P.10%2.
4.P o p i -Mdsagaklah., Masajadal., KurzynowskP. // Photonics. 2017. V.4. P.38.
5. SokolenkoB., Poletae\D. // Proc. SPIE. 2017. V.10350. P.1035012.

ISBN 978-5-7262-24459A [ 5 [1 Rs O AR {HWARJ11 OdCc J126lRs ¢



Urs 535(06)+004(06)

[awsfld
6. [T R
[sMSseaMSd?2 &t

S
MmMEzH Otemlise

tdeyruv 1 RALOSA
g JitRIf[pLLURLS 1

t OMMmdBsltej dz &BjlstsH tOMUjO HJW©LOC Yy
btejBlj Bs2 Issydshisd of ydmdj dafydscw O vijaj B j o
ltoso jHjdets MtcOo dzj ded § tejLzdz IsOlstse ftow i3se ts
q dzls j ¢ tc Ot thjs Qeiddz’ o5 o MisOl! j BjssHisd tOMY  Is
ftsdzd das dBs© ¥ jsmbzhyjjalslz j tjLbd KO’ dBsckls BT
OdzOdzd L § tc O f {f tejsthlsite O digjfdfd yj ¢ z ¢ fnd Mmisd i3z e
dMC Oy j dedao dsclp B dzdzlzls sds © L OHOY) BEldyjmMSs?2 H

M.S. KOVALEV, G.K. KRASIN,

S.B. ODINOKOQV, A.B. SOLOMASHENKO
Bauman Moscow State Technical University

THE CALCULATION OF THE DIFFRACTION INTEGRAL
USING CHEBYSHEV POLYNOMIALS

The method of calculating the diffraction integral ensuring the required accuracy of
the calculation using of Chebyshev polynomials are described in present article.
Compare the results of the direct method of calculation ofiffraation integral and the
developed in the article method of calculation, based on the use of Chebyshev
polynomials. The obtained results can be used for the analysis of propagation light beam
with a distorted wavefront through the optical system in pineblem of optical
diagnostics.
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T.I.ARSENYAN?, A.V. BLANK 2 O.M. VOKHNIK },

V.S. KONONENKO', N.A. SUHAREVA', V.Yu. TUGAENKO?
Y omonosov Moscow State Waisity
25.P.Korolev Rocket and Space Corporatiglnergia2, Korolev

NON-EQUILIBRIUM THERMODYNAMICS
OF THE ENSEMBLE OF COHERENT WAVE BEAMS

Thermodynamical approach to the description of the state of the long distance free
space optical channel is prased. The experimental results were obtained using the
slightly slant path of approximately 1000 m length. The interpretation of the results as
well as the prediction of the refractive distortions structure was carried out with the help
of nonextensive stistical mechanics apparatus, particularly the profiles of nonextensive
Renyi entropy considered to be a function of the system internal energy.
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P.V. KOROLENKO, R.T. KUBANOV, Yu.V. RYZHIKOVA
Lomonosov Moscow StatenlJersity

PHOTONICS: AESTHETIC ASPECT

The physical aspects that determine the aesthetic perception of fractal objects are
analyzed. Particular attention is paid to the study of scale invariance of spatial $pectra.
is inherent in many fractal structsrased for solving the problems of modern photonics.
Invariance allows to effectively implemetite mechanism of frequency filtering in the
cerebral cortex of a person causing him a sense of inner harmony and beauty. It is
pointed out that the emotional dk@round when perceiving fractal objects plays a
positive heuristic role in the implementation of research activities.
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INational Research University MPEI (Moscow Power Engineering Institute)
2Orion R&P Association, Moscow

DYNAMIC RANGE EXPANSION IN SHORT -WAVE IR FPA
BY AUTO-TUNING OF THE INTEGRATION TIME

The paper proposes a simple topological implementation and ectiedf way of
expanding the dynamic range, based on the-adijiostment of the integration time
individually in each cell of the ROIC. The steepness and linearity of conversion are
preserved in cells with moderate illumination (up te/®®o of the maximunsignal), at
the same time sensitivity decreases in cells close to saturation. As a result, -a linear
logarithmic transfer characteristic which provides an extended dynamic range is formed.
Examples of obtained images with an extended dynamic range ihdhevave IR are
shown below.
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A.P. VLADIMIROV **? Yu.A. MIKHAILOVA 2?
N.A. DRUKARENKO"
Ynstituteof Engineering Sience UB RAS Ekaterinburg
2Ural Federal Lhiversity, Ekaterinburg
3EkaterinburgResearch Institute of Virahfections

DYNAMIC SPE CKL E-INTERFEROMETRY
OF TECHNICAL AND BIOLOGICAL OBJECTS

Experimental results on the application of thgnamic specklénterferometry
method in studieof micro-and macroprocesseasccurring in high-cycle fatigue of
metals and in living cell are presented. Parameters of speckle dynamics, characterizing
processes in metals and cell activity, are determined.
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P.V.PAVLOV, A.N. MALOV?, A.V. NEUPOKOEVA
Air Force Academy named after prof.E. Zhukovsky and Yu.&agarin, Voronezh
Yrkutsk National Research Technical idersity
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DETERMINATION OF THE TECHNICAL CONDITION
OF WORKING LIQUIDS B Y DIGITAL SPECL IMAG ES
PARAMETERS ANALYSIS

The experimental research results and practical realization ways of the method for
working fluids testing by analyzing the digital speckle photographrameters are
considered.
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Y.K. ISMANOV, T.D. TYNYSHOVA,

D.A. ISMAILOV, N.M. KULMURZAEV
Institute of Physical and Technidatoblems and Materials Science of NAS KR,
Bishkek, Kyrgyz Republic

MULTICHANNEL HOLOGRA PHIC INTERFEROMETER
FOR STUDYING COMPLEX PHASE AND REFLECTING MEDIA

The report presents a modernized scheme of a multichannel holographic
interferometer for studyingomplex phase media. Modernization made it possible to use
an inteferometer to study reflecting objects.
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STUDY OF DIMENSIONAL STABILITY OF METAL -CERAMIC
PROSTHESES BY HOLOGRAPHIC INTERFEROMETRY

Presents results of a study of deformation of megehmic bridge prostheses
manufactured in a variety of ways. Registration of deformationscaagéd out using
doubleexposure holographic interferometry. According to the experimental data, an
optimal method of making the prosthesis.
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D.A. CHERNYKH, V.T.CHERNYKH
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HOLOGRAPHIC METHOD F OR INVESTIGATION
NONSTATIONARY PROCESSES

Theholographic method and the interferometer created on its basis are discussed to
visualize the boundary layer near the rubber granule immersed in a liquid medium.
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T.V. MIRONOVA, A.V. KRAISKI
Lebedev Physical Institute of the RAS, Moscow

DETERMINATION OF DIF FUSION COEFFICIENT
IN HYDROGEL

Background Oriented Schlieren method wagd to obtain diffusion coefficient of
glucose in hydrogel in the experiment with radial symmetry.
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SPATIAL SPECTRUM OF COHERENCE SIGNAL AT OBJECT
DEFOCUSING IN DIGITAL HOLOGRAPHIC MICROSCOPY
IN TRANSMISSION WITH QUASIMONOCHROMATIC

PARTIALLY SPATIALLY COHERENT ILLUMINATION

Experimental investigation of coherence signal spatial spectrum at object defocusing
in digital holographic microscopy in transmission with quasimonochromatic partially
spatially coherent illumination and comparison of the experimental results with the
theory has been done.
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INVESTIGATION OF FLUORESCENT BIOLOGICAL
OBJECTS BY METHOD OF LOCALIZATION FLUORESCENT
MICRO SCOPY BaLM IN LASER SCANNING MODE

To achieve an ultrahigh resolution with miewbjects, fluorescence flicker analysis
was used for the first time by the method of localization fluorescencestiq@py BalLM
(bl eafmMfhing/ bl inking opyistheslaser dcanhimgenade bfdata i o n
collection.
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ITMO University, SainPetersburg

FEATURES OF THE WAVEFRONT SHAPING TECHNIQUE
USING DIGITAL MICROMIRROR DEVICE
IN DIGITAL INTERFEROMETRIC DIAGNOSTICS

In this work we consider the features of the wavefront shaping technique using
digital micromiror device in digital interferometric diagnostics.
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M.S.KOVALEYV, S.B. ODINOKOV, P.A.RUCHKA
Bauman Moscow State Technical University

DIGITAL SYNTHESIS OF FOURIER HOLOGRAMS
WITH C ONSIDERATION OF THE METHOD S
OF THEIR REALIZATION

The influence of errors in the formation of hologram element structures on the
results of hologram reconstruction was investigated. Methods for algorithmically taking
into account the peculiarities of micelief formation in the direct laser recording of
computergenerated Fourier holograms (CGFH) for improving their efficiency are
proposed.
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1.KovalevM.S., KrasinG.K., MalininaP.l., OdinokovS.B., Sagatelyah.R. Wave front
sensor bsed on holographic optical elements // Journal of Physics: Conference 2€fiés.
V.737.P.012064.
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u.5.4.74-78.

3.PoleshukA.G., ChurinE.G., KoronkevichV.P., et al. Polar coordinate laser pattern
generator for fabrication of diffractive optical elements with arbitrary structure // Appl. Opt. 1999.
V.38.P.1295.

4.) sdzj Hlzqg ., s Gleslds,j ogdthctdz Ytsaite. 199 D ousBzg Isted W .

5.ImY., MoonW., RohJ., et al. Direct laser writing of computgenerated hologram using
pulse laser system // Imag. and App. Opt. 2014.

6. Waegaar.J., HanseH.D., BallingP. // Appl. Phys2013.V.113.P.345349.
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M.S.KOVALEYV, S.B. ODINOKOV, N.G.STSEPURO
Bauman Moscow State Technical University

FRENEL HOLOGRAMS:
SYNTHESIS AND APPLICATION METHODS

We are presenting the results of numerical simulation of competesrated Fresnel
holograms and experimen of Fresnel holograms transfer to Rufotosensitive
scattering carrier using peripheral computer devices. A qualitative analysis of the
reconstructed digital holograms was carried out by calculating SMSE and SSIM.
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1.KovalevM.S., KrasinG.K., MalininaP.l., OdirokovS.B., Sagatelyahl.R. Wave front
sensor based on holographic optical elements // Journal of Physics: Conference28&fies.
V.737.P.012064.
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3.PoleshukA.G., ChurinE.G., KoronkevichV.P., et al. Polar coordinate laser pattern
generator for fabrication of diffractive optical elements with arbitrary structure // Appl. @8. 1
V.38. P.1295.

4. TsangP.W.M., ChowY.-T., PoonT.-C. Generation of phasanly Fresnel hologram based
on downsampling // Opt. Exp. 2014. V.22. 1s.21. P.2525214.
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N.K. DZHAMANKYZOV , Y .K. ISMANQV,
K.M.ZHUMALIEV , SA. ALYMKULOV
Institute of Physical and Technical Problems and Materials Science of NAS KR,
Bishkek, Kyrgyz Republic

THE TEMPERATURE FIEL D DISTRIBUTION
IN PHOTOTHER MOPLASTIC MEDIA DURI NG
OF HOLOGRAM RECORDIN G

A theoretical study of the recording of holograms on photothermoplastic media in
which a linear relationship between the change in the refractive index and the
temperature expansion of the medium is assumkd.r@sults of the study allow us to
esimate the required laser radiation power for the information recording as the function
of the spatial frequency and the radiation exposure duration.
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A.l. LIVASHVILI , V.V. KRISHTOP, G.V. KOSTINA,

P.V.VINOGRADOVA, N.M. KIREEVA
Far Eastern State Transport University. Khabarovsk

DYNAMICS OF SWITCHING WAVES IN A NANOFLUID
IN A LIGHT FIELD

It is shown that under the conditions af stationary temperature and the
concentration dependence of the thermal conductivity coefficient, the medium becomes
bistable. Thenfluenceof onedimensionatonvectionis studied
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1. Livashvili A.l., KrishtopV.V., KarpetsY.M., KireevaN.M. Formation of bistable medium
state in nanofluids under the influence of laser radiation // Proceedings of SPIE. 20116/
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N.V. SIDOROV, V.S.GORELIK"?
I.V. Tananaev Institute of Chemistry and Technology of Rare Elements and Mineral
Raw Material of Kola Science Center of the RAS, Apatity, Murmansk region
! ekedev Physical Institute of the RAS, Moscow
2Bauman Moscow State Technical University

INTERMITTENT BEAM TRACK OF THE FOCUSED LASER
BEAM AND LASER EXCITEMENT OF THE COUPLED
CONNECTED STATES OF TWO PHOTONS
IN DIELECTRIC CRYSTALS

We have detected intermitte beam track of the focused laser beam propagating
along the polar axis of stoichiometric lithium niobate crystal which is not a gyrotropic
crystal. Such effect can be caused by excitation of coupled states of two photons as a
result of different opticayl nonlinear processes: twahoton absorption, stimulated
Raman scattering.
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