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VY1ockoHaIeHO Ta MOJEPHI30BAHO amapaTHy Ta MporpamMHy CKIJIaJIOBI
TOHIOTONAPUMETPUYHOTO KOMILIEKCY. Moro aBToMaTmsamis BKJIIOYae B cebe
BIIPOBA/PKCHHSI CUCTEMH MAIIMHHOTO 30py /JIs BH3HAYEHHS KYTIB, OCHAICHHS
YCTAaHOBKA  MEXAaHIYHMMHM  TPUBOJAAMM Ta  YHIPIKOBaHUMH  MOIYJISIMHU
NO3UI[IOHYBAaHHS ONTUYHHUX MOJSPU3ALINHUX E€JIEMEHTIB, PO3POOKY YYyTIMBOTO
dboTonpUManbHOTO0 MOIYJA 3 IIMPOKUM JUHAMIYHUM [1alla30HOM, a TaKOX
CTBOPEHHSI TPOTPaMHOTO 3a0e3neueHHs1 g (YHKIIIOHYBAaHHS KOMIUIEKCY SIK
€IMHOTO II17I0T0. BianpanboBaHO METOAMKUA BUMIPIOBAHHS KYTOBUX PO3MOJILIIB
NOJISIpU3AI[IHHUX TapaMeTpiB ONTHUYHOIO BUIIPOMIHIOBAHHS, IO J1a€ 3MOTY
Bu3Havyatu BekTopu CTokca Ta MmaTpuilli Mromiepa ONTHYHUX 00’ €KTIB HUISIXOM
pO3B’sI3aHHS MEPEBU3HAYEHOI CUCTEMH JIIHIMHUX PIBHSAHb. PO3rIsHyTO NUTaHHS
onTuMmizamii BIAMOBIIHMX aJNTOpPUTMIB. AHami3 MIOIEPIBCHbKUX  MaTpPHUIIb
3IIMCHIOETHCS MMOETAIMHO: CIIOYATKY BIAAUISETHCA ACTOJIIpU3yOUa CKIa0Ba, a 1alll,
CIIMPAIOYNUCh HAa TEOpPEMYy EKBIBAJIGHTHOCTI J[PKOHca B y3araJlbHEHOMY BHUIJISII,
IIPOBOJUTBHCA PO3KJIAJ HEACHOJSPU3YIOUOl CKJIAJ0BOI HAa KOMIIOHEHTH, IO
BIJINOBIJIAIOTH 32 aMIUTITYAHY Ta (a30By aHI30TPOIMIIO JJIs JIHIHHO Ta UPKYJISIPHO
MOJIIPU30BaHNX XBWIb. OKpPEeMO HAIAroP)KEHO METOIMKY BHMIPIOBAHHS KPHBHX

MOPYIIEHOTO MIOBHOTO BHYTPIIITHHOTO BiJJOMBAHHS.

[IpoBeneHO MOMSAPUMETPUYHY MI1arHOCTUKY HEOAHOPIAHMX TOBEPXHEBUX

mapiB  JIICJICKTPUYHUX CEPEOBUILl HA TMPUKIAAl ONTUYHUX CTEKOd. Taki



CepeZIOBHILA MAIOTh MOPIBHIHO HU3bKY, ajieé BCE X BIAMIHHY BiJ HYJSI ONTHUHY
nposinaicts (0 ~ 107 ¢! g 6e36apBrux, i 10 ~10M ¢! mnua xonmsopoBux cTekon).
BpaxoBano peanbHy Oyn0BY 1UTi(hOBaHUX 1 MTOTIPOBAaHUX TTOBEPXOHB Ta CIIOCOOH 11
KOHTpomo. TexHonoriyHa o0O0poOKa MpHU3BOAUTH 10 MoaudiKaimii CTPYKTypH
MOBEPXHEBOIO IIAPY, KU CTa€e TPIIMHYBATUM, Je(OPMOBAHHUM 1 HAPYKEHUM, a
HOT0 XapaKTepUCTUKU — BIAMIHHUMHU Bij TTUOMHHUX. [IpogeMOHCTpOBaHO BILIMB
MOPYIIEHOTO MiAMOBEPXHEBOTO MIapy Ha ENIINCOMETPUYHI MapaMeTpu 3pasKiB i
MOKa3aHo, 1110 MOJIEJIb HAMIBHECKIHYEHHOTO CEpPEOBUINA HE € IIKOM TOYHOIO B
JaHoMy BUIaKy. HatomicTh, mpumoBepxHeBa 00JiacTh Oyna mpelcTaBicHa Y
BUTJISIAI TIOCIIJOBHOCTI BEJIMKOI KUIBKOCTI €JI€EMEHTApHUX MIApiB, (DYHKIIIOHATBHO
NOB’SI3aHUX OJWH 3 OJHUM 3a 3HAUCHHAMM ONTUYHHUX MapaMmeTpiB, a 0 L€l
MOCJIIJIOBHOCTI OYJI0 3aCTOCOBAHO MAaTPUYHHMA METOJ PO3PaxXyHKY HPOXOJKEHHS
CBITJIa OaraTOIapOBUMHU CHUCTEMaMH, IO Jajl0 3MOrYy IpoaHali3yBaTU psij
b13uyHuX Mozenel ontudHoro npoditto cepegosuma. Cepen nux Mojeneit 0ymo
e(heKTUBHE HaIIBHECKIHUCHHE CEPEJOBUIIE, OJHOPIAHUMN IIap, a TAKOXK JIHIMHUH,
CKCIIOHEHIIMHUN Ta TOJABIMHUN EKCHOHEHIIWHUN onTu4Hi mpodim. | xoua s
neTanbHOi 1HpopMalii npo MopdoaoriyHy Oya0BYy NOPYIIEHOrO MIapy HEOOX1IHO
3aCTOCOBYBAaTH  JIOAATKOBI  €KCIEPUMEHTAIbHI  METOJIWKH,  IEpeBaror
MOJIIPUMETPUYHOTO MIJXOMY € PEeeCTpallisi ONTHUYHOTO BIATYKY CHCTEMHU.
[TopyiieHnii TPUNIOBEPXHEBUN IIap TMPEACTABICHO TaKOX SK €(QEeKTUBHE
CEpellOBHUIIE 3 3aCTOCYBaHHSAM TMiaxony bpyrremana 1 ojepkaHo MapamMeTpu
HEOJHOPIAHOCTI JJIsi 3pa3KiB CTEKOJ pI3HOro copry. Bmepiue po3risiHyTOo
MOTEHIIHHY MOXIJIUBICTh TPOSIBY XBWJICBOJHUX BJIACTUBOCTEH B MOBEPXHEBOMY

mapi. BcTaHOBIIEHO HAsIBHICTH JIEAKUX aHI30TPOMTHUX BJIIACTUBOCTEN y IHOTO IIAPY.

JlocaiPKeHO  ONTHYHI  BJIACTUBOCTI HAATOHKHX METAJICBUX  ILIIBOK,
OTPUMaHUX METOJOM MAarHETPOHHOI'O PO3MOPOIIEHHS, Ha MPHUKIaal 3010Ta. Y
MeTajax 4ac peyakcaiii 30ypeHb TYCTUHU 3apsiy Ha KUIbKa MOPSAKIB MEHIIUHN 3a
TEePioJ KOJIMBAaHb CBITJIOBOI XBUII, a ONITMYHA NPOBiAHICTH cTaHOBUTL 0 ~ 10 ¢
y BUIUMIN o00JacTi, IO 3YMOBIIIOE IXHIO BHCOKY BIJIOMBAJIbHY 37aTHICTD.

Mopdosiorito  MOBEpXOHb  OJEPXKAHHUX  3pa3kiB  Oyno  Oe3nocepeaHbo



MPOKOHTPOJILOBAHO METOJIOM aTOMHO-CHUJIOBO1 Mikpockomii. Cepiro 3pa3kiB Oyio
BUTOTOBJICHO TAKUM YHMHOM, 00 MOXXHa OYyJIO NOCHIAMTH MepexiJ HaITOHKUX
TUTIBOK Yepe3 mopir nepkoJsaitii. [IpoananizoBano momsipu3aliiiiHi XapaKTePUCTUKH
Ta JCMOJISIPU3YIOUY 110 3pa3KiB B 3aJISKHOCTI BiJl MOP()OJIOTii OCTPIBIIEBUX ILTIBOK.
[ToxazaHo mepexi eTncoMeTpUYHNX XapaKTePUCTHUK Bl TUIIOBUX VISl CEPETOBHIILL
3 HHU3BKOIO ONTHUYHOIO MPOBIAHICTIO (IICIIEKTPUKIB) JO NMPUTAMAHHHUX MeETajaM,
KOTpl MAarOTh BHUCOKY ONTHYHY MPOBIIHICTb. [IpoieMOHCTpPOBaHO 3B’S30K
JETosIpu3allii 3 KUIBKICTIO OCTpIBIIB (HEOJHOPIAHOCTEW) HA OJMHMIN TUIOIII
MOBEPXHI Ta 3 SBUINEM PO3CISIHHA CBITJa Ha HEOJHOPIAHOCTAX 3 PO3MIpaMH,
MEHIITUMHU 3a JOBXHUHY XBWJIi. TOBIIMHY Ta XapakKTep CTPYKTYPH BiIITOBITHUX
IUTIBOK OYyJIO AOJATKOBO MPOKOHTPOJIBOBAHO LUISIXOM (POTOMETPIi Ta BUMIPIOBAHHS
nutomoro omopy. OxpiM BumiptoBanHs mnapameTpiB CTokca, MpPOBEIEHO
BUMIpPIOBaHHS MaTpullb Mroijiepa 3pa3KiB 3a piI3HUMU METOAMKAMH Ta OJEPKaHO
3HAUEHHS X €JIEeMEHTIB 3 BIAMOBIAHOI TOUHICTIO. [Toka3aHO KOpEsIiio eIeMEHTIB
MaTpuili Mromjepa Ta aHI30TPONHMX BIIACTUBOCTEH 3pa3KiB 3  KUIBKICTIO

HAIMWJICHOTO METay, [0 YTBOPIOE HAATOHKY TUTIBKY.

[TonsipumeTpryHi BUMIPIOBaHHSA 3aCTOCOBAHI JJid aHali3y OyJOBH ILapiB
nopyBaroro kpemHito. KpucramiyHuii HamiBOPOBIIHMK — XapaKTEPU3YETHCS
ONTHYHOIO MpoBigHicTIo 0 ~ 10% ¢!, a masBHicTs NOp 3HMKYE ii Benuuuny. Bxpaii
CUJIbHUM BIUIUB HA ONTUYHY MPOBIIHICTh Ma€ HECTAOUIBHICTh TOPYBATOTO KPEMHIIO
BHACIIJIOK MOTO0 OKHUCHEHHs. Po3rnsiHyTo psim Mopenei Oyq0BH HEOTHOPITHOTO
NOpPYBATOroO APy, BKIIOYAIOUM OKHCIEHY MOro 4acTUHY Ta 00JacTh, 3allOBHEHY
IPOAYKTAMU ENEeKTPOXIMIYHMX peakuiil. Jlias mnomyky 3HaueHb mapameTpiB
Mojesel, mo 3a0e3neuyroTh Halkpalle iX Y3rOoJKEHHS 3 eKCIIepUMEHTATIbHUMU
JIAHUMH, 3JTy4€HO YUCETbHUM MeTo 1 TudepeHIiiiinoi eBorollii. Briepie nokaszaHo,
10 BEPXHIH IIap MOPYyBATOTO KPEMHII0 Ma€ HEOJHOPITHUN MO TIUOWHI MPodiiah
MOKa3HUKa 3aJOMJICHHS, TOJl SIK HACTYITHWW IIap MiJi HUM € OJHOPITHUM 3a
ribuHo0. [IpoeMoHCTpOBaHO, 1110 ONTUYHI BIACTUBOCTI IILOTO TJIMOMHHOTO IIapy

HC 3aJICKaTb BiI[ TUITY PO3YMHHHKA, MO BXOJAWUTbL [0 CKJIIady TpPaBUIBbHOIO



CIEKTPONITY. 3a pe3ynbTaTaMu JOCTIDKCHHS BCTAaHOBIICGHO, IO BEpPXiBKa
MOPYBATOTO KPEMHII0 3aBTOBIIKH Y ~20 HM OKHCJICHa TOBHICTIO, HACTYIHI ~130 HM
OKHCJICHI YaCTKOBO, a Jajl Ha JHI MOp MOXYTh MICTHUTHUCS TPOJIYKTH PEaKIIiil.
[Toxazano, 110, HE3Ba)KAalOUM HA HEOJHOPIAHY CTPYKTYpPY MOPYBATOrO KpPEMHIIO,
BEJIMYMHA JICTIONSIpHU3allii HUM CBITJa BHIMMOTO Jiala3oHy € JOCHUTh TOMipHOIO
(~0,12). Ha dopmy 3aieKHOCTESH CTyICHS MOJspH3aliil BIZOMTOTO CBITIa MOXE
BIUIMBATH T€, SIKI caMe 00JacTi MOpyBaToi CTPYKTYpH OepyTh y4acTh Y PO3CISIHHI
CBITJIa TpW HOro MajiHHI I pi3HUMH KyTamu. Jlis momaTkoBoi Bepudikarii
pe3yabTaTiB MOJACIIOBaHHS Oyj0 3po0JIEHO KPOK, IO MOJIArae y CHIBCTaBJICHHI
pPO3paxOBaHOTO 3a CHEKTPOM BiJIOMBAaHHS Ta CIIOCTEPEKYBAHOTO 3a0apBIICHHS

3pa3Ka 3a JOIIOMOI'0I0 KOJIOPUMCTPHUYIHUX MGTOILiB.

BukoHaHO TecTyBaHHS Ta MOJIEIIOBAHHS CKIIATHUX CUCTEM, CJIEMEHTH SKUX
MaloTh PI3HY ONTUYHY TPOBIIHICTh, HA TMPHUKIAAl IIApyBaTUX METAJO-
JUEJEKTPUYHUX TETEPOCTPYKTYpP Ha OCHOBI 30JI0Ta, cpibiia Ta MIiAl K XIMIYHHX
CEHCOpIB, IO (YHKIIOHYIOTh 3aBISIKH €(EKTy IMOBEPXHEBOTO IIJIA3MOHHOTO
pe3oHaHcy. [ 30yKeHHST TOBEPXHEBUX XBHJIb B TOHKHX IUTIBKaX 3aCTOCOBAHO
ontuyHy cxemy Kpeumana nopymeHoro noBHOro BHyTPillIHbOTO BiOMBaHHs. [
TEOPETUYHOTO PO3PaXYHKY PE30HAHCHUX KPHUBUX Ta BIUIMBY Ha IXHIO (GopMmy
BUOOPY KOHKPETHUX MarepiajiB OyJi0 BHUKOHAHO YHCEJIbHE MOJCIIOBaHHS
ONTUYHUX TOJAPHU3AMINHAX  BJIACTUBOCTEH  OaraTommapoBHX CTPYKTyp 13
3aCTOCYBaHHSM  MaTpUYHOTO  MeToxay. IIpoJeMOHCTpOBaHO  BiJCYTHICTH
OJTHOYACHOTO Yy3TOJKEHHS EIIIMCOMETPUYHMX TMapaMeTpiB P Ta A Takux
reTePOCTPYKTYp, OJCPKAaHUX 3TITHO TEOPETHUYHOI MOJENI Ta EKCIEPUMEHTY,
IMOBIPHOIO TPUYMHOIO YOTO € PO3CISIHHS CBITJIa BHACIIOK iXHBOI HEOTHOP1THOCTI.
[IpoananizoBaHo eheKTUBHICTH (DYHKIIIOHYBAHHS TAKHX CEHCOPIB B 3AJICKHOCTI BIJT
ixHboi OyzoBu. [TokazaHo, 10 BIUIMB 3aXMCHOTO Ta PYHKIIIOHATBHOTO rpad)€HOBOTO

niapy Ha BIATYK CEHCOPIB MPAKTUYHO BIACYTHIN.

[IpoBeaeHO BHUBYEHHS CTPYKTYpH Ta ONTHYHUX  MOJApU3ALINHUX

BJIACTUBOCTEH CIiBHOJIMEpPY NodiBiHUTIACHGTOpUAY 3 TpudToperriienom P(VDEF-



TrFE). Ilpu oxonomkeHH1 po3IiaBy Taki MOJIMEpPH 3a3BUYA KPUCTAI3YIOTHCS B
HETOoJISIpHY o-(a3y, ToJl SK OCHOBHUM 1HTEepeC MpH (OPMYBaHHI IUTIBOK 3 IT’€30- YU
CETHETOENIEKTPUUYHNMHU BJIACTUBOCTSIMU CTaHOBUTH came P-¢aza. Taki marepianu
MaloTh JJOMEHHY CTPYKTYpPY, III0 MOKE AUHAMIYHO 3MIHIOBATHUCH MPHU 30BHIMIHIH
noJIsipu3allii, OTOX, IXHS ONTHYHA MPOBIAHICTH, B 3araJlbHOMY BHIIAJKy, Ma€
TEH30pHUH XapakTep. BiamparboBaHO METONUKY OJEP’KaHHS TOJIMEPHUX TUTIBOK
METOJIOM CIIHKOYTIHTY, MiJiOpaHO ONTHMAJIbHY KOHIICHTpAIlI0 TIOJIMEpy B
po3unHauky DMA. MeTo1oM ONTHUYHOI MIKPOCKOITIT 3’ 1COBaHO, 1110 KOHIIEHTpAIis
HaIpsiMy BIUIMBA€ Ha CTPYKTYPY OJEPKYBaHUX IUIIBOK — B HUX MOXYTb OyTH
OCTpiBLIEBI a00 OynbOAIKOBI HEOJHOPIAHOCTI 3 XapaKTEPHHUMH pPO3MipaMu
10...100 aM. Da3oBuii ckiaa moaiMepy MOau(}IKOBAHO IUISIXOM BiJIMAJIFOBAHHS 3a
temriepatypu 140 °C. [lpu mpoMy TUajieHbKI OKpYTJi OOpucCH HEpIBHOCTEH iX
MOBEpXHI  MEPETBOPIOIOTBCA ~ HA  XapakTepHy  HUTYACTy  CTPYKTYpY.
[TponemoncTpoBano BB Biamany noniMepaux P(VDF-TrFE) 1utiBok Ha iXHi
ONTHUYHI TOJSPHU3AIIiHI XapaKTepUCTUKHU. [IpoTecToBaHO CErHeTOEIEKTPUYHI
BnactuBocti P(VDF-TrFE) Tta mnigTBEepAK€HO HASBHICTh y LHUX MOJIMEPIB
eJIEKTPOOINITUYHUX BIACTUBOCTEW. Bmepiie Mmoka3aHo BIUIMB MNPUKIAAECHOIO [0
TUTIBKM €JIEKTPUYHOTO TMOJIS HA CTYMiHb MOJSpU3aliii CBITIA, 10 MPOB3AEMOIISIIO 3

LI€I0 TUIIBKOIO.

Knwuoei cnoea: mnonspumetpisi, Bektop Crtokca, matpuist Mioepa,
HEOJHOPIAHE CEepelloBUIle, ONTHYHUNA Mpodiab, CKIO, TOBEPXHEBHM IIap,
OCTpiBIIEBa TUTIBKA, OKHCICHWW Iap, TMOPYBAaTHH KPEeMHINA, MOBEPXHEBHIM
IJJa3MOHHUN pE30HAHC, TOHKA IUIIBKA, OloceHcop, OararomapoBa CHCTEMA,

CETHETOCTICKTPUYHHM MOJTIMED.



SUMMARY
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The hardware and software components of the goniopolarimetric complex
have been improved and modernized. Its automation includes the introduction of a
machine vision system for determining angles, equipping the installation with
mechanical drives and unified positioning modules for optical polarization elements,
development of a high-sensitivity photodetector module with a wide dynamic range,
and software for the complex functioning as a whole. Techniques for measuring the
angular distributions of the polarization parameters of optical radiation have been
developed, which makes it possible to determine Stokes vectors and Mueller
matrices of optical objects. In general, this is done by solving an overdefined linear
equations system. The question of corresponding algorithms optimization is
considered. The analysis of Mueller matrices is carried out step by step: first the
depolarizing component is separated, and then, based on Jones's equivalence
theorem in generalized form, the nondepolarizing component is decomposed into
matrices responsible for amplitude and phase anisotropy for linearly and circularly
polarized waves. A method of measuring attenuated total internal reflection curves

is established separately.

Polarimetric diagnostics of inhomogeneous surface layers of dielectric media
on the example of optical glasses is carried out. Such media have a relatively low,
but still non-zero optical conductivity (o ~ 107 s for clear, and up to ~10*! s for
colored glass). The real structure of polished surfaces and methods of its control are

taken into account. Technological processing leads to modification of the surface



layer structure, which becomes fractured, deformed and stressed, and its
characteristics are different from the deep ones. The near-surface region was
represented as a sequence of a large number of elementary layers, functionally
related to each other by the values of optical parameters, and a matrix method of
calculating light transmission by multilayer systems was applied to this sequence,
which allowed analyzing a number of physical models. These models included an
efficient semi-infinite medium, a homogeneous layer, and linear, exponential, and
double exponential optical profiles. And although for detailed information on the
morphological structure of the disturbed layer it is necessary to apply additional
experimental techniques, the advantage of the polarimetric approach is direct
system’s optical response registration. The disturbed near-surface layer is also
presented as an effective medium using the Bruggeman approach and the
inhomogeneity parameters for glass samples of some different sorts are obtained.
For the first time, the potential for the waveguide properties manifestation in the
surface layer was considered. The presence of some anisotropic properties in this

layer has been established.

Optical properties of ultrathin metal films obtained by magnetron sputtering
have been studied on the example of gold. In metals, the relaxation time of charge
density perturbations is several orders of magnitude shorter than the period of light
wave oscillations, and the optical conductivity ~10'*s? in the visible, which
determines their high reflectivity. The morphology of the surfaces of the obtained
samples was directly controlled by atomic force microscopy. A series of samples
was fabricated in such a way that it was possible to investigate the ultrathin films
transition through the percolation threshold. Polarization characteristics and
depolarizing effect of the samples depending on the islet films morphology were
analyzed. The ellipsometric characteristics transformation from typical for media
with low optical conductivity (dielectrics) to inherent metals with high optical
conductivity is shown. The connection of depolarization with the number of islands

(inhomogeneities) per unit surface area and with the light scattering phenomenon on



inhomogeneities with dimensions smaller than the wavelength has been
demonstrated. The thickness and structure of the respective films were additionally
controlled by photometry and resistivity measurement. In addition to measuring the
Stokes parameters, the Mueller matrices of the samples were measured by two
different methods and the values of their elements were obtained with appropriate
accuracy. The correlation of the Mueller matrix elements and the anisotropic
properties of the samples with the amount of sprayed metal forming an ultrathin film

is shown.

Polarimetric measurements are employed to analyze the structure of porous
silicon layers. The crystalline semiconductor is characterized by an optical
conductivity o ~ 10" s, and the presence of pores reduces its value. The instability
of porous silicon due to its oxidation has an extremely strong effect on the optical
conductivity. A number of models of an inhomogeneous porous layer structure are
considered, including its oxidized part and the region filled with the electrochemical
reactions products. To find the values of the models parameters that provide the best
agreement with the experimental data, the differential evolution numerical method
is involved. It was shown for the first time that the upper layer of porous silicon has
a depth-inhomogeneous refractive index profile, while the next layer below it is
uniform in depth. It is shown that the optical properties of this deep layer do not
depend on the solvent used the etching electrolyte preparing. According to the study
results, it is established, that the tip of porous silicon with a thickness of ~ 20 nmis
completely oxidized, the next ~ 130 nm is partially oxidized, and then the reaction
products may be contained at the bottom of the pores. It is shown that, despite the
inhomogeneous structure of porous silicon, its amount of light depolarization is quite
moderate (~ 0.12 in the visible). The shape of the reflected light polarization degree
angular dependences can be influenced by which areas of the porous structure are
involved in the light scattering process when it falls at different angles. To further
verify the simulation results, unusual step was taken, which is to compare the sample

color observed and computed by the reflection spectrum using colorimetric methods.



Testing and modeling complex systems, the elements of which have different
optical conductivity, on the example of the layered metal-dielectric heterostructures
based on gold, silver and copper action as chemical sensors functioning due to the
surface plasmon resonance effect is performed. To excite surface waves in thin films,
the Kretschmann’s optical scheme of attenuated total internal reflection was
employed. Numerical modeling of optical polarization properties of multilayer
structures using the matrix method was performed for the theoretical calculation of
resonance curves and the influence of specific materials choice on their shape. The
lack of simultaneous coordination of such heterostructures ellipsometric parameters
Y and A obtained according to the theoretical model and experimentally is
demonstrated, the probable reason for which is light scattering due to their
inhomogeneity. The efficiency of such sensors operation depending on their
structure is analyzed. It is shown that the influence of the protective and functional

graphene layer on the sensors response is practically absent.

The structure and optical polarization properties of a copolymer of
polyvinylidene fluoride with trifluoroethylene P(VDF-TrFE) were studied. When
the melt is cooled, such polymers usually crystallize into a nonpolar a-phase, while
the main interest in films with piezoelectric or ferroelectric properties formation is
the B-phase. Such materials have a domain structure that can change dynamically
during external polarization, therefore, their optical conductivity, in general, is
tensor. The method of obtaining polymer films by spincoating has been worked out,
the optimal concentration of polymer in DMA solvent has been selected. Optical
microscopy revealed that the concentration directly affects the structure of the films
obtained - they may contain islet or bubble inhomogeneities with characteristic
dimensions of 10... 100 nm. The phase composition of the polymer was modified
by annealing it at 140 °C. In this case, smooth rounded outlines of their surface
irregularities are transformed into a characteristic filamentous structure. The effect
of annealing of P(VDF-TrFE) polymer films on their optical polarization

characteristics is demonstrated. The ferroelectric properties of P(VDF-TrFE) were



tested and the presence of electro-optical properties in these polymers was
confirmed. The effect of the electric field applied to the film on the polarization

degree of light that interacted with this film is shown for the first time.

Keywords: polarimetry, Stokes vector, Mueller matrix, inhomogeneous
medium, optical profile, glass, surface layer, islet film, oxidized layer, porous
silicon, surface plasmon resonance, thin film, biosensor, multilayer system,

ferroelectric polymer.
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