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npoueHT a-p I'eopru Bopucinasos XagKuxpucros

Pe3romera Ha HayuyHUTe MyOJUKANNU, TpeAcTaBeHH B CIUCHK 8§

[B4.1] N.Kirov and G.B.Hadjichristov: "Nonlinear optics in materials: integral transformation of optical four-wave
mixing spectra”, J. Mater. Sci. Mater. Electron. 14 (2003) 725-728.

Abstract. We analyze the estimation of the third-order susceptibility % of nonlinear optical (NLO) materials by means
of a Hilbert transformation applied to their optical four-wave mixing spectra. In particular, the coherent anti-Stokes
Raman scattering (CARS) spectrum is considered. In this case, the integral line-shape processing enables the
determination of the excitation profile for resonance CARS (RCARS), or the ratio yr /xg. between the Raman
susceptibility and the electronic susceptibility, if nonresonance CARS is performed. As an illustration, we use this
procedure to evaluate yg; for a NLO polymer in solution.

"HenuHeliHa onTUka B MaTepuanu: UHTerpanHa TpaHcopMaLmMs Ha CNEeKTPU Ha ONTUYECKO YeTUPMBBITHOBO
cmecBaHe"

Pestome: AHanusupame OnpefensHeTo Ha HeNMWHelHaTa Bb3npuemynBoCcT OT TpeTu ped  x©@ Ha HenuHeiHo-onTuaHu (HITO)
MaTepuanu nocpeacTteomM npeobpasysaHne Ha XunbepT, NPUNOKEHO 3a TEXHUTE CMEKTPW Ha YETUPMBBITHOBO ONTUYECKO CMECBAHE.
B vactHocT, pa3srnexga ce cnekTbp Ha KOXEepHTHO aHTU-CTokcoBo PamaHoBo pascenBaHe (KAPP). B To3u cnyyaii, uHTeErpanHara
obpaboTka Ha hopmaTa Ha CrieKTpanHaTa nMHUS AaBa Bb3MOXHOCT fa 6bae onpeaeneH npodmna Ha Bb3bykaaHe 3a pe30HaHCHO
KAPP (PKAPP), a B cnyyait Ha Hepe3oHaHceHo KAPP - oTHOWEHMETO yr /yeL Mexay PamaHoBaTa Bb3npyeMynBOCT W ENTEKTPOHHATA
Bb3NPMEMYNBOCT. 3a OHarnesaBaHe, M3Non3Bame Tasw NpoLeaypa 4a Onpeaenum CToHoCTTa Ha yeL 3a HITO nonumep B pasTeop.

[B4.2] G.B. Hadjichristov, N.Kirov: "Nonlinear optical materials: nonlinear reflection in compounds with large
permanent dipole moments", J. Optoelectron. Adv. Mater. 7 (2005) 561-564.

Abstract. We have analyzed the possibility of enhancing the nonlinear reflection of coherent optical waves in materials
with large permanent dipole moments, e.g. some conjugated organic compounds. The theoretical results indicate that
phase-conjugate reflection in modified four-wave mixing ® = ® + ® — ® is enhanced by up to several orders of
magnitude, if proper two-photon resonances at 2m are achieved in such nonlinear optical media. This effect mainly
depends on the difference between the permanent dipole moments of the molecular states involved in the relevant
nonlinear process.

"HennHenHO-ONTUYHM MaTepuanu: HeNWHeNHo OTpaxeHne B CbeanHeHuA ¢ roneMmm noCToAHHM AUNONHU
MOMeHTH"

Pestome: AHanusupanu cme Bb3MOXHOCTTA 3@ 3aCUrBaHE Ha HENUHENHOTO OTPaXEHWE Ha KOXEPEHTHW OMTUYHU BbIHW B
MaTtepuanu, KOUTO UMaT rofleMu MOCTOSIHHW OWMMONHA MOMEHTW, Hanp. HAKOW CMpErHaTit OpraHndHu CbeduHeHus. TepeTudHuTe
pesynTaTi nokassar, 4e (pasoBo-CrperHatoTo OTpaxeHne B MOAUMMLIMPAHO YETUPUBBLIIHOBO CMECBaHEe OT TUMa W = W + W — W Ce
ycunea [0 KbM CefieM Nnopsabka, ako B TakMBa HEMVHEMHO-OMTUYHW CPeay Ce OCBLLECTBU NoaXoasll ABY(OTOHEH PE3OHAHC Ha
yecToTa 2w. TO3W eeKT 3aBUCK MaBHO OT pasnukata Mexgy MOCTOSAHHUTE OMMOMHN MOMEHTU Ha MOMNEKYNHUTE CbCTOSHUA,
yyacTBalLLy B CbOTBETHMUS HESTMHEEH NPOLIEC.

[B4.3] G.B. Hadjichristov, N. Kirov: "Nonlinear optical response of highly dipolar media. Absorption and
refraction”, Compt.Rend.Acad.Bulg.Sci. 60 (2007) 27-30.

Abstract. The nonlinear optical response of highly dipolar media upon resonant two-photon irradiation with a laser
electromagnetic field is studied. The nonlinear contribution to the absorption and refraction of a three-level mixed-parity
molecular system is calculated and the effect from the incident laser intensity is estimated. The numerical results
indicate that the intensity-dependent absorption and refraction can be enhanced by the permanent dipole moments of the
electronic molecular states coupled by two-photon resonance.

“HennHenHO-0NTMYEH OTKNWK Ha CUNHO AMNONHKN cpeau. MornbiuaHe U npevynsaHe”

Pe3tome: M3cnensaH e HENVHENHO-ONTUYHUS OTKIMK HA CUITHO AMMOMHW CPeaM NPU PE30HAHCHO ABY(POTOHHO 06TbYBaHE C Na3epHO
eNeKkTPO-MarHuTHO nofe. 3a MoMeKynspHa CUCTemMa C TpU HUBA CbC CMECEHA YEeTHOCT Ca M34YMCIEeHU HenuHenHata Aobaska KbM
MOTMTBLUAHETO U NPEYYNBaHeTo, W e onpeaeneH edekta OT UHTEH3NTeTa Ha 06bYBALLOTO Na3epHO TbueHue. YncneruTe pesynTatu
nokasBsaT, Ye 3aBWCELLMTEe OT MHTEH3WUTETa MOrMblUaHe M npevynsaHe Morata fa O6bAaT 3acuneHn OT MOCTOSHHUTE AMMONHM
MOMEHTW Ha MOMEKYITHUTE CbCTOSHMS, MEXY KOUTO Ce OCBLLECTBA ABY(OTOHHUAT PE30HAHC.

[B4.4] G.B. Hadjichristov, N. Kirov, |.L. Stefanov: "Optical limiting in polar macromolecules in the nanosecond
time range", J. Optoelectron. Adv. Mater. 9 (2007) 2458-2461.

Abstract. The optical limiting by resonant two-photon absorption in polar media, such as some conjugated organic
compounds with large polarizable n-electron system and biopolymers, is studied in terms of a three-level mixed-parity
molecular system upon nanosecond laser irradiation. The two-photon absorption of polar medium is calculated and its
effect on the transmitted laser intensity is analyzed. The numerical results indicate the dependence of the optical limiting
efficiency on the magnitude of the permanent dipole moments of the electronic molecular states involved in nonlinear
optical interaction between the laser electro-magnetic field and polar macromolecules.



”OnTnyecko orpaHu4yaBaHe B NONIAPHM MaKpOMONEKysn 3a BpeMeHa OT NopsAAbKa Ha HaHOCEKYH,CIM"

Pe3tome: /3cnessaHo e onTu4ecKo orpaHiniaBaHe npy pe3oHaHCHO ABY(OTOHHO MOMTbLUAHE B MOMSPHW CPELM, TaKUBa KaTo HAKOM
CMpErHaTn OpraHWYHN CbEeAMHEHUS! C roneMu Monspu3yemMu T-eNEKTPOHHM cucTeMi W Guomomumepu, kato ce uma npenBua
MONeKynsipHa CUCTeMa C TpU HMBA CbC CMECeHa YETHOCT, KOATO ce 0OmbyBa C Nla3epHO ITbYeHMe C HaAHOCEKyHAHa
NPOABIKUTENHOCT Ha UMnynca. M3uncneHo e ABY(OTOHHOTO NOrMbLLaHe Ha NonsipHa Cpefa v € aHanuaupaH HeroBust ekt BbPXY
WHTEH3UTETa Ha MpOMYCKaHOTO NasepHO NbueHue. YucrneHuTe pesynTaTy NOKas3eaT 3aBUCMMOCTTA Ha eqeKTMBHOCTTa Ha
ONTUYECKOTO OrpaHWUyaBaHe OT rofieMMHaTa Ha MOCTOSHHWS AMMONIEH MOMEHT Ha eNEKTPOHHUTE MOMEKYITHU ChCTOSHUSA, Y4acTBaLLy
B HEMVHEHOTO ONTUYECKO B3AUMOAENCTBME MEXY NTa3epHOTO eNeKTPO-MarHUTHO None W MoNspHUTE MakpOMONEKyu.

[B4.5] G.B. Hadjichristov, S.S. Stanimirov, I.L. Stefanov, |.K. Petkov: "The luminescence response of diamine-
liganded europium complexes upon resonant and pre-resonant excitation", Spectrochim. Acta A: Mol.
Biomol. Spectrosc. 69 (2008) 443-448.

Abstract. The luminescence of four europium thenoyltrifluoroacetonate complexes containing diamine ligands is

studied in solutions. The compounds are resonantly excited in the ligand absorption band by means of high-power

nanosecond UV laser pulses. Additionally, a continuous light source is also used for resonant, as well as pre-resonant
excitation of the complexes. The luminescence response characterizes the synthesized europium coordination complexes
as emissive compounds suitable for fluorometric applications. Related to the possible usefulness of the diamine-liganded

Eu complexes as luminescent labels for sensing and imaging of biological molecules, the luminescence response of

these compounds upon UV excitation was probed also in aqueous media.

~JIYMUHeCLieHTeH OTKNMK Ha eBponueBu thenoyltrifluoroacetonate komnnekca, cbabpXawWM AMaMUHK-NIMTAHAMN,

NpU Pe30HAHCHO U Npe-pPe30HaHCHO Bb30yxaaHe”

Pestome: M3cnensana e nymnHecLieHUMSTa Ha pasTBopu Ha yetupy esponuesm thenoyltrifluoroacetonate komnnekca, cbabpxatm

AvamuHAn nuranan. CbeanHernsaTa ca Bb3byxaaH Pe3oHaHCHO B MBMLATA Ha NOMbLUAHE HA NUraHAWUTE KaTo Ce NoMn3Ba MOLLHM

umnyncu ot YB nasep ¢ HaHOCEeKyHOHa NpOLbIKUTENHOCT. [OMbIHWTENHO, 33 PEe30HAHCHO, KaKTo W 3a Mpe-pes3oHaHCHo

Bb3byxaaHe Ha KOMMMeKcuTe, € MNONM3BaH WM HenpeKkbCHAaT CBETIMHEH M3TOYHWK. JIYMWHECLEHTHUST OTKMMK XapakTepusupa

CUHTE3NpaHUTE EBPOMUEBM KOMMMEKCU KaTO CBETOW3MbYBATENHW CbeAWHEHWs, NMOOXOAALM 3a (PNYOPOMETPUYHU MPUIOXEHUS.

CBbp3aH C Bb3MOXHATa MONE3HOCT HA €BPOMMEBWTE KOMMMEKCWM C NUraHau-OWamnHi Kato NMWUHECLEHTHU Mapkepu 3a

HabntofeHne/Bu3yanm3aums Ha GMONOrMuHM MONEKYNN, NMYMWHECLIEHTHUAT OTKIMK Ha Te3n cbefuHeHus npu YB Bb3byxaaHe e

13npobBaH CbLLO W BbB BOOHW pa3TBOPU.

[B4.6] G.B. Hadjichristov, I.L. Stefanov, S.S. Stanimirov, |.K. Petkov: "The luminescence response of Eu(lll)-
thenoyltrifluoroacetonate complexes upon preresonant excitation with femtosecond laser pulses"”,
Spectrochim. Acta A: Mol. Biomol. Spectrosc. 75 (2010) 448-452.

Abstract. The luminescence of thenoyltrifluoroacetonate (TTA) coordination complexes of trivalent europium ion

(Eu(IIl)) in aqueous solutions and in solid-state polymeric films is probed upon single- and two-photon preresonant

excitation with Ti:sapphire femtosecond laser. Particularly, diamine-liganded Eu(III)(TTA); and poly(oxyethylene

phosphate)tris(B-diketonate)Eu(IIl) complexes are examined aiming their possible applications as luminescent labels for
sensing and imaging of biological molecules. Even at a pre-resonance, the excitation of these compounds with high-

intensity, broadband light of frequency-doubled Ti:sapphire femtosecond laser centered around 400nm results in a

luminescence response suitable for fluorometric applications.

"IlymuHecuenTeH otknuk Ha Eu(lll)-thenoyltrifluoroacetonate komnnekcu npu npe-pe3oHaHCHO Bb36yXAaHe ¢

themTOCEKYHAHM NazepHu umnyncu"

Pestome: M3npobeaHa e nymuHecueHumsTa Ha thenoyltrifluoroacetonate (TTA) KOOpAMHALIMOHHM KOMMNIEKCW Ha TPU-BaNEHTHUS MOH

Ha esporms Eu(lll) BbB BOOHM pa3TBOPW W B TBBPLOTENHM MOAMMEPHU UMK, MPWU €QHO- W OBY(POTOHHO Npe-peE3oHAHCHO

Bb3bYyxaaHe ¢ Ti:candmp demTocekyHaeH nasep. B yactHocT, uanutanm ca guamuHo-nurangnm Eu(lll)(TTA)s u poly(oxyethylene

phosphate)tris(B-diketonate)Eu(lll) komnnekcn, ¢ LEN TexXHW BB3MOXHM MNPUNOXKEHUS KAaTO JYMUHECLEHTHW Mapkepu 3a

HabniogeHve/Bu3yanu3aums Ha GuonoruyHu monekynu. Jopn npu npe-pe3oHaHc, Bb3BYKOAHETO Ha Te3n CbefaWHEHWS C MHOro

WHTEH3MBHO LUMPOKO-MBMYHO ITbueHue oT Ti:candup demTocekyHOeH nasep C yABOEHa 4ecToTa, LeHTpupaHo okono 400nm,

Npean3BMKBa NYMUHECLIEHTEH OTKMMK, NOAXOAALL 3@ (PryOPOMETPUYHI MPUIOKEHNS.

[B4.7] G.B. Hadjichristov, I.L. Stefanov, S.S. Stanimirov, LK. Petkov: "Femtosecond laser spectroscopy of
europium complexes in solutions”, Proc. SPIE 7501 (2009) art. no. 750100.

Abstract. The luminescence response of a new coordination complex of europium Eu(Ill) ion, namely tris[4,4,4-
trifluoro-1-(2-thienyl)-1,3-butanediono]Eu(III) 1,4-diaza-bicyclo[2.2.2]octane, applicable in microbiology, biochemistry
and molecular biology, is probed upon ultra-high intensity photo-excitation with high-power femtosecond laser pulses.
The use of laser light source with ultrashort and high-power pulses should increase by many orders of magnitude the
intensity of photoexcitation, and therefore the efficiency of the bioassays and fluorescent microscopy in the research on
molecules and structures of biomedical and pharmacological interest, labeled with luminescent complexes. The results
obtained show that the luminescence response of the examined compound, even in dilute aqueous solutions is sufficient
for fluorometric applications, such as luminescent labels in biomedical diagnostics and bioanalyses, as well as in laser
scanning fluorescent microscopy.



"MeMTOCEKYHAHA Na3epHa CNEKTPOCKONUA Ha eBPONUEBN KOMMIEKCU B pa3TBOpH”

Pe3tome: JlyMUHECLEHTHWAT OTKNWK HA HOB KOOpAMHaLMOHeH komnnekc Ha Eu(lll) ioHa Ha eBponus, a umeHHo tris[4,4 ,4-trifluoro-1-
(2-thienyl)-1,3-butanediono]Eu(lll)  1,4-diaza-bicyclo[2.2.2Joctane, ¢ npunoxeHne B  Mukpobuonorusta, OuoxummaTa K
MonekynspHaTa 6uonorus, e u3npobsaH Npu CBPBX-BMCOKO MHTEH3NTETHO (POTO-BB3OYKAAHE C MOLLHM (DEMTOCEKYHOHM Na3epHu
umnyncu. MNonseaHeTo Ha NasepeH CBETIIMHEH U3TOYHMK C YNTPa-KbCU W UMMYICK C ronsMa MOLLHOCT YBeNuYaBa ¢ MHOTO NOpsiabLm
WHTEH3UTETA Ha (hOTO-BL3OYKOAHETO, M CnefoBaTenHo U eeKTMBHOCTTA Ha OMO-aHAMMTUYHMTE CUCTEMM U (PryOpeCLiEHTHaTa
MWKPOCKONMS! B M3CMNeLBaHETO Ha MOMEKynu 1 CTPYKTYpU OT OMOMeaMUMHCKM M (papMaKkomomiYeH WHTEPEC, MapKupaHu C
NYMUHECLIEHTHI KoMMnekey. MonyyeHnTe pesyntaTti Nokassar, Ye JiyMUHECLEHTHWAT OTKIMK Ha U3CregBaHoTO CbeanHeHve, opu B
paspedeHs BOOHM pas3TBOPYM, € AOCTaTbyHO 3a (HITyOPOMETPUYHM MPUIOXEHWS, TakMBa Kato JyMUHECLEHTHWM MapKkepu B
BromeanLMHCKaTa guarHocTuka u Bro-aHanmau, a ChLUO M B lazepHaTa ckaHupalya dryopecLeHTHa MUKPOCKOMNMS.

[F7.1] Y. Marinov, G.B. Hadjichristov, A.G. Petrov: "Controllable-gradient microscale PDLC electro-optical
materials formed by nanosecond laser photopolymerization”, J. Optoelectron. Adv. Mater. 9 (2007) 417-
419.

Abstract. Nanosecond UV laser photopolymerization is employed to fabricate a polymer dispersed liquid crystals

(PDLC) monolayer. The PDLC system contains droplets with a gradient size distribution. The formation of the PDLC

structure, as well as the droplet gradient, are fully controlled by the PDLC cell geometry and UV laser. The electro-

optical switching of the produced PDLC is probed.

"Mukpo-pasmepHu TAOTK enekTpo-onTUYHM MaTepuanu ¢ KOHTPONUpaH rpagueHT, opmupaHu upes

HaHOCeKyHAHa choTononumepmsaums”

Pestome: HaHocekyHoHa choTononumepusaumus ¢ YB nasep e npurnoxeHa 3a nonyyaBaHe Ha €QMHWYEH CMOi Ha MOnMMepHo-

ancneprupanu TeyHn kpuetanu (MATK). MOTK cuctemata cbabpka kanuuum ¢ rpafMeHTHO pasnpeaeneHue no roneMuHa (pasmep).

®opmupaneTo Ha MATK cTpykTypa, KaKTo 1 Ha rpafyUeHT Ha KanuuuuTe, HambiHO ce KoHTponupa ¢ reometpusata Ha MATK kneTka u

YB nasep. /13npobBaHo e enexkTpo-onTUYHOTO NpeBKIoYBaHe Ha npuroteeHns MATK.

[F7.2] G.B. Hadjichristov, V. Ivanov, E. Faulques: "Reflectivity modification of polymethylmethacrylate by silicon
ion implantation”, Appl. Surf. Sci. 254(15) (2008) 4820-4827.
Abstract. The effect of silicon ion implantation on the optical reflection of bulk polymethylmethacrylate (PMMA) was
examined in the visible and near UV. A low-energy (30 and 50 keV) Si+ beam at fluences in the range from 10" to 10"
cm™ was used for ion implantation of PMMA. The results show that a significant enhancement of the reflectivity from
Si+-implanted PMMA occurs at appropriate implantation energy and fluence. The structural modifications of PMMA by
the silicon ion implantation were characterized by means of photoluminescence and Raman spectroscopy. Formation of
hydrogenated amorphous carbon (HAC) layer beneath the surface of the samples was established and the corresponding
HAC domain size was estimated.
"MpomsHa Ha oTpaxaTenHaTa CNOCOGHOCT Ha NONMMETUNMETaKpUNaT NPU UMNAHTaUUSA C HOHM Ha cUnNULUMIA"
Pestome: W3nutaH e edekta OT WUMMNaHTaUMs C WOHW HA CAMMUMA BbPXY ONTWYECKOTO OTpaxeHue Ha obemeH
nonumeTtunmetakpunat (MMMA) B YB v Bugumata cnektpanHu obnactu. mnnantaumsara Ha NIMMA e ¢ mbyeHne oT cunmumesm
oHm Si* ¢ manka eHeprus (30 unmn 50 keV) npu goan ot 1013 go 10'7 cm2. Pe3yntatute nokaseart, Ye Npy NOAXOAALA eHeprus n
[03a Ha MMNMaHTaumMs ce MoJlyyaBa 3HAYMTENHO 3acWiBaHe Ha OTpaxaTenHata cnocobHocT Ha Si-umnnantupanus MMMA.
Crpyktyprute wmogucpukaumm Ha [MMA npu umnnaHTaumsTa CbC CURMUMEBM 1OHM Ca  XapaKkTepuaupaHu NoCpeacTBOM
doTonymnHecLeHUMs 1 PamaHoBa CnekTpockonus. YCTaHOBEHO € (hopMUPaHETO Ha CroM OT XWAPOreHUsupaH amopdeH Bbrepos
(HAC) nop noBbpxHOCTTa Ha 00p3uuTe, 1 € HanpaBeHa oLeHka Ha pasmepa Ha HAC-gomenHuTe.

[F7.3] G.B. Hadjichristov, V.K. Gueorguiev, Tz.E. Ivanov, Y.G. Marinov, V.G. Ivanov, E. Faulques: "Silicon ion
implanted PMMA for soft electronics”, Org. Electron.: Mater. Phys. Chem. Appl. 9 (2008) 1051-1060.
Abstract. The electrical conductivity and field-effect transconductance of polymethylmethacrylate (PMMA) subjected
to implantation with 50 keV silicon ions at doses in the range from 10" to 10" ions/cm” were examined. The electrical
response of Si'-implanted PMMA was studied by direct current (DC) and alternating current (AC) measurements and
was related to the structure formed in the host polymer. In addition to the sizable enhancement of the conductivity with
the implantation dose, the field-effect transconductance found in Si'-implanted PMMA shows the potential of this
material for soft-electronic applications.
“UmnnaHTupaH cbe cunuuyuesw ioHu NMMMA 3a nnacTuyHaTa enekTpoHuka”
Pestome: M3nutanu ca enektpuyeckata nMpoBOAMMOCT M TPaHC-NPOBOAMMOCTTa Ype3 noresu-eddekT Ha nonuMeTUnIMeTakpunar
(MMMA), nognoxeH Ha umnnanTaums ¢ 50 keV cunuumesm ionm Sit npu goau ot 10" go 1017 noHu/cm2. ENeKTpUyeckusIT OTKIMK Ha
Sit-umnnantupanus NIMMA e uscnegsaH upe3 noctosiHHo-TokoBu (DC) n npomeHnmuBo-TokoBK (AC) n3MepBaHus, U € CbNocTaBeH
CbC CTpyKTypaTa, chopMupaHa B norvmepa. B fombrHeHWe KbM 3HAYWTENHOTO 3acinBaHE HA MPOBOAMMOCTTA C YBENWYBAHE Ha
[03aTta Ha WUMNMaHTUpaHe, TPaHC-MPOBOAMMOCTTA Ype3 nonesu edekt, HabmtopasaHa B Sit-umnnaHtupanus NMMMA nokassa
noTeHupana Ha To31 MaTepuman 3a NpUoKeHUs B NacTMYHaTa enekTpoHuKa.



[F'7.4] G.B. Hadjichristov, I.L Stefanov, B.l. Florian, G.D. Blaskova, V.G. Ivanov, E. Faulques: "Optical reflectivity
study of silicon ion implanted poly(methyl methacrylate)”, Appl. Surf. Sci. 256 (2009) 779-786.
Abstract. The optical reflectivity (both specular and off-specular) of poly(methyl methacrylate) (PMMA) implanted
with silicon ions (Si") at energy of 50 keV, is studied in the spectral range 0.25-2.5 um. The effect from the Si"
implantation on the reflectivity of two PMMA materials is examined in the dose range from 10" to 10'” ions/cm? and is
linked to the structure formed in this ion implanted plastic. As compared to the pristine PMMA, an enhancement of the
reflectivity of Si” implanted PMMA is observed, that is attributed to the modification of the subsurface region of PMMA
upon the ion implantation. The ion-produced subsurface organic interface is also probed by laser-induced thermo-lens.
"W3cnepBaHe Ha onTMYecKaTa oOTpaxaTeslHa CMNOCOOHOCT Ha nonuMeTMNMeTakpunar, MMNNAHTUPaH CbC
cunuumeBu MoHK"
Pe3tome: ONTMYECKOTO OTPaxeHUe (Haco4eHo 1 Andy3Ho) Ha nonu(mMetun metakpunart) NMIMMA, umnnaHTupaH cbC CUNULIMEBMN NOHN
(Si*) ¢ eHeprus 50 keV, e uacnegsaHo B cnektpanHata obnact 0.25-2.5 um. EdektsT 0T Sit uMnnaHTaums Bbpxy oTpaxartenHara
cnocobHocT Ha ABa [TMMA maTtepuan e nanutaH 3a Jo3u Ha umnnantauus ot 10 go 10" ioHu/cm?2 n e CBBP3aH CbC CTPYKTYpaTa,
hopmMMpaHa B Tasu WOHHO-UMMNMaHTUpaHa nnactuka. B cpaBHeHue ¢ Hemmnnautupad MMMA, npn Sit umnnantupad NMMMA ce
Habriogasa 3acuneHa oTpaxarenHa cnocobHoCT, Nopagn MoauduUmpaHe Ha nog-noBbPXHOCTHaTa 3oHa Ha MMMA B pesynTart Ha
OHHaTa MMNnaHTaumsi. T1of-NOBbPXHOCTHUAT OpraHWdeH MHTepdeiic, (POpPMUpaH OT 1OHMTE, € Cbluo NMpobBaH W C NasepHo-
WHOMLMpaHa TONNUHHA NeLa.

[F7.5] V.G. Ivanov, G. Hadjichristov, E. Faulques: "Characterization of chemical bonding in ion-implanted
polymers by means of mid-infrared reflectivity", Appl. Spectrosc. 63 (2009) 1022-1026.
Abstract. An optical approach for structural characterization of the modified surface layer in ion-implanted polymers is
proposed. The mid-infrared reflectivity from the implanted surface is analyzed in terms of an oscillator dispersion model
combined with the theory of differential reflection spectroscopy. The degree of destruction of a specific chemical bond
is determined by the relative drop of the oscillator strengths associated with the corresponding vibrational modes. As an
example, this methodology is applied to poly(methylmethacrylate) (PMMA) implanted with 50 keV silicon ions at
fluences in the range 3 x10" to 1 x10'7 ions/cm?. The scission rates for the C=0, C—O—C, and C—H bonds, as well as the
static dielectric constant of the ion-modified material, are calculated as a function of the ion fluence. Further, a lower-
limit estimate of 120 nm for the thickness of the ion-modified layer is obtained.
”XapaKTepusupaHe Ha XMMU4YeCKUTe BPDBL3KN B VIOHHO-MMnﬂaHTMpaHVI nonuMepu nocpeacTBoM oOTpaxaTesiHa
CMOCOOHOCT B cpeaHaTa UHpayepBeHa obnact”
Pestome: lMpeanoxeH e ONTUYECKM METOL 3a CTPYKTYPHO XapakTepusupaHe Ha mMoguuumpaHus NOBBPXHOCTEH CrOW B MOHHO-
UMMNaHTMpaHu nonuMepu. AHanusupaHa e oTpaxaTtenHa cnocobHOCT B cpeaHaTa MHdpayepeeHa obnacT Ha MMnnaHTUpaHata
MOBBLPXHOCT MOCPEACTBOM OLMINATOPEH AMCMEPCUMOHEH MOAEN, CbyYeTaH C TeopusTa Ha AudepeHumManHa CrnpekTpocKonus Ha
oTpaxeHne. CTeneHTa Ha HapyluaBaHe Ha creuuduyHa XUMuYecka Bpb3ka ce onpedens Ypes OTHOCUTENHWUSA Craf Ha cunuTe Ha
ocuunaTopuTe, acouuMpaHu CbC CbOTBETHUTE BMOpaLMOHHM mopoBe. KaTto npumep, Tasu METOAONOrMS e MpuioXeHa 3a
nonumeTtunmetakpunar (MMMA), umnnantupan ¢ 50 keV cunuumesn noHu npu go3m ot 3 x10' go 1 x10'7 ions/cm2. CteneHTa Ha
HapywaBaHe Ha C=0, C-0-C, n C-H Bpb3ku, kaKTo 1 CTaTUYHATa AMENEKTPUYHA KOHCTAHTa Ha NOHHO-MOAMMMULMpaHUs maTepuan,
ca M34MCHEHN KaTo (yHKUMS Ha Jo3aTa Ha ionute. OcBeH TOBa, € OUeHeHa fonHaTa rpaHuua Ha AebenuHata Ha OHHO-
moanguumpanus cnoi (120 nm).

[['7.6] G.B. Hadjichristov, Y.G. Marinov, A.G. Petrov: "Linear size gradient single layers of polymer-dispersed
liquid crystal micrometer-sized droplets for diffractive optics", Opt. Mater. 31 (2009) 1578-1585.
Abstract. An experimental study of coherent light diffraction by wedge-formed single layers composed of liquid crystal
(LC) micro-sized droplets dispersed in a transparent solid polymer matrix is reported. The micrometer-sized polymer-
dispersed liquid crystal (PDLC) material contains prolate-ellipsoid-like LC droplets with a linear-gradient size
distribution along the wedge slope. The droplet diameter in the films reaches several tens of micrometers, defined by the
wedge. Such a droplet organization in a two-dimensional layer provides both spatial and electrical control of the
coherent light diffraction by the LC/polymer interface.
"EOMHUYHM cnoeBe OT NONTMMEPHO-AUCTIEPrMPaHM TEYHU KPUCTaNKU C MUKPOMETPUYHO-Pa3MepHM Kanunum ¢
NIMHEeeH rpagueHT Ha pa3mepa, 3a audpakuMoHHa onTuka"
Pestome: [MpencrtaBeHo e ekcrepuMeHTanHo u3cregBaHe Ha AupPakuMs Ha KOXEPEHTHa CBETNWMHA MPW KIMHOBUOHW €AMHNYHN
crnoeBe OT TeyHo-kpuctanHu (TK) MWKpoO-pasMepHu Kanuuuu, AMCneprypaHM B npospayHa TBbpha nonMMepHa marpuua.
MuKpOMETPUYHO-Pa3MEPHUS  NONUMEPHO-AMCNEPrMpar TeuHo-kpucTaneH (MATK) matepuan cbabpxa NPOTSHKHW-ENMNCOMAHO-
nogobHn TK kanunuu C nMHeeH rpagueHT Ha pasmepa, pasnpedenieH No AbMKWHATA Ha HaknoHa Ha knuHa. [uameTbpbT Ha
Kanuuuute BbB (PUIIMUTE JOCTUra HAKOMKO [EeCeTKM MUKPOMETPa, AeUHMpaH OT KNuHA. TakaBa OpraHu3auus Ha kanuuuure B
[BYM3MEPEH CroN [aBa Bb3MOXHOCT 3a MPOCTPAHCTBEH 1 3a €NEKTPUYECKM KOHTPON Ha OudpakunsTa Ha KOXEpeHTHa CBETIMHA
upes uHTepdeiica mexay TK n nonumepa.



[F7.7] Y.G. Marinov, G.B. Hadjichristov, A.G. Petrov: "Gradient microscale PDLC single layers for light control",
J. Optoelectron. Adv. Mater. 11 (2009) 1186-1189.

Abstract. The electro-optical (EO) light-switching properties of wedge-formed microscale droplet-gradient single layers

of polymer-dispersed liquid crystals (PDLC) are examined. Related to the wedge dimension, the liquid-crystal droplets

in the layers reach several tens of micrometers. Being precisely controlled by the layer thickness, the variable droplet

size can be of use for EO light control.

"T'papneHTHN MUKpo-pasmepHu NMOTK eauHUYHK croeBe 3a KOHTPON Ha CBeTNUHA”

Pestome: Manutanm ca enextpo-onTtuyHute (EO) CBETO-MPEBKIIOYBALLM CBOMCTBA Ha KMWMHOBWUAHO-POPMUPAHN MUKPO-pa3MepHM

€0MHNYHM CrIoeBe OT NoNMMEpHo-aucneprupaqi Teunn kpuctanu (MATK), kouto umat rpagvenT Ha kanuuumte. Cropen pasmepa Ha

KMWHA, TEYHO-KPUCTamHWTE Kanuuuu B CROEBeTe [OCTUraT HSKOMKO AECeTKW MukpomeTbpa. [lpeunsHo KOHTpormpaH upes

AebenuHata Ha crnosl, NPOMEHNMBMAT pasMep Ha kanuuuuTe Moxe aa Obae nonasaH 3a EO koHTpon Ha cBeTNMHa.

[F7.8] Y.G. Marinov, G.B. Hadjichristov, A.G. Petrov: "Single-layered microscale linear-gradient PDLC material for
electro-optics”, Cryst. Res. Technol. 44 (2009) 870-878.
Abstract. We report on single-layered optical material of linear-gradient microscale polymer-dispersed liquid crystal
(PDLC). E7/NOA65 composite films formed by pulsed UV laser photopolymerization-induced phase separation exhibit
two morphology types, namely a bipolar and a hybrid alignment of liquid crystal droplets. The specific structural
properties of the produced PDLC layers, such as the droplet shape uniformity and alignment, as well as the droplet size
control through the film thickness, facilitate the efficient control on the electro-optical (EO) response, thus being of
practical interest for EO device applications.
“EmHOCNOEH MUKPO-pa3mepeH nuHeHo-rpagueHTeH MATK matepuan 3a enekrpo-ontuka”
Pestome: lMpeactaBsMe eLHOCNOEH ONTUYEH MaTepuan OT NUHENHO-TPAAMEHTEH MUKPO-Pa3MepeH Non1MMepHO-ANCTIEPrMpaH TeyeH
kpuctan (MATK). Mpu E7/NOABS KOMNO3UTHM prnmm, hopMupaHit Ype3 oTononmmMepru3aLMoHHoO-MHAYLMPpaHO ¢a3oBo pasaensHe
MOCPEeSCTBOM MMMyNCeH nasep, uunbBaw, B YB obnact, ce HabmiogaBat gBa Tuna mopdponorvs: GunonspHa u xubpugHa
OPWEHTaLMst Ha TeYHO-KpUCTanHuTe Kanunum. CneumduyHnTe CTPYKTYpHUM cBOICTBA Ha nonyyenute MATK cnoese, TakuBa kato
€[HaKBOCTTa Ha (hopmaTa Ha KanuuuuTe U OPUEHTALMOHHOTO UM NOAPEXOAHE, KAaKTO M KOHTpONa Ha pa3mepa Ha kanuuuute Ypes
pebenvHata Ha unmuTe, cnomarat 3a eheKTMBEH KOHTPOM Ha enekTpo-onTuiHNs (EQ) oTknuk, 1 Taka ca OT NpaKTUYeCKN MHTEPEC
3a npunoxerus B EO yctpoiicTaa.

[F7.9] G.B. Hadjichristov, Y.G. Marinov, A.G. Petrov: "Optical interference effects in microscale PDLC two-
dimensional layers", J. Optoelectron. Adv. Mater. 11 (2009) 1190-1193.
Abstract. Optical interference effects are studied in electrically controlled microscale two-dimensional layers of
polymer-dispersed liquid-crystal (PDLC) bipolar droplets with a size gradient. The peculiarities observed in the
transmission and diffraction of coherent light, illuminating such a PDLC thin film, are attributed to the phase retardation
induced in the layer and are related to both material and structural properties of the PDLC system. Controlling the
induced optical phase shift, and, thereby, the optical interference, the droplet gradient makes the microscale PDLC two-
dimensional layer feasible to operate as a tunable phase-grating device.
"OnTUYHU MHTepdepeHYHU edekT B MUKpo-pa3mepHu NMOTK aBy-pazmepHu cnoese”
Pestome: 3cneasanm ca onTuaHN MHTEPMEPEHYHN eDEKTU B ENEKTPUYECKN-YNPABASEMU MUKPO-PA3MEPHU [IBYU3MEPHM CIIOEBE OT
OVNONAPHM KanuMum ¢ rpagueHT Ha pasmepa B nonmMepHo-aucneprupad Teven kpuctan (MAOTK). OcobeHoctute, Habniogasaqu B
MponycKaHeTo M AndpakuusaTa Ha KOXepeHTHa CBETIMHA, ocBeTaBalla TakbB MITK ThHBK (unM, ce ObKaT Ha 3aKbCHEHMETO Ha
hasaTa, MHAYLMPAHO B CrOEBETE, U Ce CBLP3BAT C MaTepuanHuTe U CTPYKTYpHU cBoicTa Ha MOTK cuctemarta. KoHTponupanku
WHAYLMPaHOTO OTMECTBAHE Ha ONTMYHaTa (hasa, M Ype3 TOBa ONTUYHATA WHTEP(EPEHLNS, TPaANEHTBT Ha Kanuuuute npaeu Taka,
ye Mukpo-pasmepHusT MOTK aBym3mMepeH cnoi fa Moxe fa onepupa KkaTo NpeHacTpoBaeMo YCTPOMUCTBO — (ha3oBa peLLeTka.

[F7.10] G.B. Hadjichristov, V.K. Gueorguiev, Tz.E. lvanov, Y.G. Marinov, V.G. Ilvanov, E. Faulques: "The
transconductance of nano-clustered subsurface layer in Si*-implanted PMMA", J. Optoelectron. Adv.
Mater. 11 (2009) 1206-1209.
Abstract. The transconductance of a nano-clustered organic subsurface layer of a thickness of about 100 nm, formed in
polymethylmethacrylate (PMMA) by implantation with silicon ions at an energy of 50 keV, is examined as a function of
the Si* fluence in the range 10" — 10'7 cm™. Depending on the implantation regime, the ion-modified region of the Si'-
implanted PMMA exhibits a transconductance and a field effect that can be used for electronic applications.
"TpaHc-NpoBOAUMOCT Ha HaHOKNACTepPeH NOA-NOBLPXHOCTEH cnoii B Si*-umnnaHtupad NMMMA”
Pestome: TpaHC-NpoBOANMOCTTa Ha HAHOKNACTEPEH OpraHMYeH Nof-NMOBbPXHOCTEH croit ¢ aebenuHa okono 100 nm, opmupaH B
nonumetunmetakpunat (NMMMA) upes umnnaHTaums ¢ MoHW Ha cunmuumin ¢ eHeprist 50 keV, e uscneasaHa kato yHKUMS Ha go3aTta
Ha Si*-ioHn B obnactta 10% — 107 cm2. B 3aBACUMOCT OT pexuma Ha UMMNaHTauusTa, MOHHO-MOoaMMLMpaHaTa 30Ha B Sit-
umnnaxTupanus NMMMA nokassa TpaHC-NpOBOAMMOCT W MOMEBM eqekT, KOUTO MoraT [a Ce nonaear 3a NpunoxeHus B obnactta Ha
eneKkTpoHuKaTa.



[F7.11] G.B. Hadjichristov, Tz.E. Ivanov, V.K. Gueorguiev, Y.G. Marinov, I. Stefanov, V.G. Ivanov, E. Faulques:
"Silicon ion implanted PMMA field-effect structure with electronic memory", J.Ovonic Res. 5 (2009) 9-13.
Abstract. We report on a field-effect transistor-like memory element based on chargeable organic dielectric as gate in
polymethylmethacrylate (PMMA) implanted with Si” ions (50 keV energy, dose 10" ions/cm?). Utilizing the carbonized
nanostructured active material with thickness of about 100 nm, as well as the organic interface created by silicon ion
implantation in the subsurface region of the host polymer, the proposed memory cell exhibits electrical retention
properties upon applying a gate voltage. The observed memory function is attributed to both the charged gate dielectric
and organic interface formed in Si-implanted PMMA. The ON and OFF-states can be written to the device by applying
appropriate voltages to the gate electrode. Key feature of the memory element is the low writing voltage.
"CtpykTypa ¢ nonesu edekt B [IMMA, umnnaHTMpaH ¢ cunuuueBu NOHM, C eNEKTPOHHA nameT”
Pe3stome: MpeActaBeH e enemeHT-naMmeT, HanofobsBaLy nonesu TpaH3ucTop, 6asnpaH Ha 3apexaaem OpraHudeH AMENeKTpUK Kato
rent B nonumetunmetakpunat (MMMA), umnnantupad cbe Sit (50 keV eneprus, gosa 106 tonn/ cm2). OnonsoTBOpsiBaiiky
kapBOHN3MPaHNs HAaHOCTPYKTYpUpaH akTuBeH Matepuan ¢ gebenuHa ot okorno 100 nm, KaKTo M OpraHM4HUS UHTEpPdelic, CbaaameH
OT UMITAHTaLMATa CbC CUIULMEBH IOHM B NOA-NOBLPXHOCTHATA 30Ha Ha NONUMEPa, NPeanoXeHaTa KreTka-nameT rnokasea ernekTpo-
3abpXKalLLy CBONCTBA NpU NpunaraHe Ha HanpexeHue Ha renta. HabmogaeaHata yHKUMS Ha 3anaMeTsiBaHe Ce AbITKM Ha 3apeeH
ONENeKTPUK-TENT 1 Ha opraHnyHus nHTepdeic, dopmupan B Sit-umnnantupanus NMMMA. CoectosHusta ON n OFF morat ga 6baar
3anuCBaHW Ype3 npuraraHe Ha MoaXOAsLO HanpexeHue KbM rentoBus enektpod. KntovoBa ocoBeHOCT Ha enemeHTa-namer e
HUCKOTO HamnpexeHue 3a anuc.

[F7.12] G.B. Hadjichristov, V.K. Gueorguiev, Tz.E. Ivanov, Y.G. Marinov, V.G. Ilvanov, E. Faulques: "Electrical
properties of PMMA ion-implanted with low-energy Si* beam", J. Phys. Conf. Ser. 207 (2010) 012022.
Abstract. The electrical properties of polymethylmethacrylate (PMMA) after implantation with silicon ions accelerated
to an energy of 50 keV are studied under DC electric bias field. The electrical response of the formed material is
examined as a function of Si" fluence in the range 10" — 10'" ¢cm™. The carbonaceous subsurface region of the Si'-
implanted PMMA displays a significant DC conductivity and a sizable field effect that can be used for electronic
applications.
"EnekTpuyHu ceonctea Ha NMMA, iiOHHO-UMNNAHTMPaH C HUCKO-eHepreTMyHo Si* nbyeHne"
Pestome: EnektpuyHute ceoiictBa Ha nonumeTunmetakpunat (MMMA), umnnaHTupaH CbC CUNULMEBU OHM, YCKOPEHU [0 eHeprus
50 keV, ca n3cnegBaHu nmpu nopaBaHe Ha MOCTOSHHO-TOKOBO (DC) npefHanpexeHue. ENeKTpuuHWMAT OTKMK Ha GopMupaHus
MaTepuan e uacrnegsaH kato (yHkums Ha Si* go3a B B obnactTa 10" — 10'7 cm2, KapboHnanpaHaTa 30Ha Noj NOBbPXHOCTTA Ha Sit-
umnnaHTupanus NMMMA nokasea 3HaumtenHa DC npoBOOMMOCT M 3HAQUMTENEH noneBu eqekT, KOUTO MoraT fJa Cce M3nosnsear B
€NEKTPOHHU NPUINOXEHMS.

[F7.13] G.B. Hadjichristov, L.L. Stefanov: "lon-implanted polymethyl methacrylate beam splitter/coupler for 1.55
um applications”, Appl. Opt. 49 (2010) 1876-1879.
Abstract. The applicability of layers of ion-implanted polymethyl methacrylate (PMMA) for beam splitting of laser
light at the telecommunications wavelength of 1.55 pm is examined. Bulk PMMA is studied, subjected to low-energy
(50 keV) silicon ion implantation at various ion fluences in the range from 10" to 10'” cm % The formed ultrathin near-
surface ion-implanted layer of a thickness of about 100 nm, buried in a depth of ~100 nm, can be used to split (or
combine) laser beams at 1.55 um with a low absorption loss.
"Paspgenuten/obeanHuTen Ha nbym 3a 1.55 um-npunoxeHuns, oT NOHHO-UMNMAHTUPaH NonMMeTUNIMeTakpunar”
Pestome: M3nutaHa e nNpunoXmmocTTa Ha CMoeBe OT MOHHO-uMMnaHTupaH nonvmetunmetakpunat (MMMA) 3a paspensHe Ha
Na3epHo IbyeHne C AbikuHA Ha BbnHata 1.55 pm 3a TenekomyHukauwu. Wacnegsad e obemen NMMMA, noanoxeH Ha HUCKO-
eHepreTnyHa (50 keV) uMnnaHTauus CbC CUMMUMEBW WOHM NpWU PasNnyHM 1oHHW [o3n B obmactra ot 10™ go 107 cm2
DopMUpaHMAT yNTpa-ThHBK BIN3BK O NOBBLPXHOCTTA MOHHO-MMNNaHTMpPaH croii ¢ febenuHa ot okono 100 nm, koiTo e “noToneH” B
abnbounHa ~ 100 nm, moxe fa ce non3ea Aa pasgens (1v kombuHupa) nasepHu mym Ha 1.55 um ¢ manka 3aryba oT norbLUaHe.

[F7.14] G.B. Hadjichristov, Y.G. Marinov, A.G. Petrov: "Single-layered PDLC for diffractive optics”, Mol. Cryst.
Lig. Cryst. 525 (2010) 128-139.
Abstract. The electrically and spatially controllable coherent light diffraction by single-layered polymer-dispersed
liquid crystal (PDLC) films is studied. Particularly, a wedge-formed thin film of E7/NOA65 microscale PDLC is
examined. The PDLC single layer of thickness varying from a few micrometers to 25 pm contains liquid crystal (LC)
droplets with double-truncated spherical shapes and a linear-gradient size distribution along the film length. The single-
layer arrangement and compact packing of the micrometer-sized PDLC structure render the electrically commanded
coherent light diffraction controlled by LC/polymer interface.
"EnHocnoeH MNATK 3a gudppakumoHHa ontuka"
Pestome: W3cnegaHa € NpOCTPAHCTBEHO UM ENEKTPUYECKM KOHTPONMpyeMa OudpakuMsTa Ha KOXepeHTHa CBETnMHa npw
€[HOCINOMHW UMK OT nonumepHo-aucneprpad TedeH kpuctan (MOTK). B 4acTHOCT, U3nuUTaH € KNMHOBUOHO-(POPMMPaH ThHBK
comnm ot E7/NOABS mukpo-pasmeper NATK. Eannnynnat MATK cnoit e ¢ gebennHa, Bapupalla oT HAKOMKO MUKpOMeTpa 0 25 um.
Ton cbabpxa TeyHo-kpucTanHm (TK) kanuuum ¢ gBoiiHo-npeceyeHu cchepuyinmn dhopmu. Mo gbimkuHaTa Ha unma, kanuuuure umat
NIMHEEH TpadveHT Ha pasnpegeneHne Ha pasvepa wM. [logpexaaHeTo B €OVH Croi M MiTbTHaTa OMakoBKA B MUKPOMETPUYHO-
pasmepHarta MMATK cTpykTypa npegonpeaenst enekTpuyeckn komaHasaHaTta andpakums Ha KOXepeHTHa CBETMMHA, KOHTponMpaHa
upes uHTepdeiica mexay TK n nonumepa.
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[F7.15] Y.G. Marinov, G.B. Hadjichristov, A.G. Petrov: "Single-layered PDLC films for electrically variable laser
light reflection application”, Opt. Las. Eng. 48 (2010) 1161-1165.
Abstract. Electrically controllable two-beam reflection of coherent light double-passed through the microscale polymer-
dispersed liquid crystal (PDLC) single layer is reported. By PDLC medium, the intensities of two reflected beams can be
reciprocally changed by applying a suitable voltage in the range 0—100 V. The optical phase shift electrically induced for
coherent light propagating in two passes through the single-layered PDLC film, as well as the additional phase shift
externally introduced by the substrate of the PDLC cell, are responsible for the electrically controllable reflection in a
pair of two beams with complementary voltage-dependent intensity behaviors.
"EgHocnonnu MATK dounmu 3a npunoxeHue 3a eneKTpUYeCcKu NPOMEHNMBO OTPaXeHne Ha nasepHo nbyeHue”
Pestome: lMpeactaBeHo € eneKTpuYeck KOHTPONMPYEMO ABYITbYEBO OTPaXEHWE Ha KOXEPEHTHA CBETIMHA, ABOMHO-NPEMUHaBALLA
npe3 MUKPO-pasMepeH €eAMHUYEeH ChoW OT nonumepHo-aucneprupaH Teuded kpuctan (MATK). Mocpeactsom MATK cpena,
WHTEH3UTETUTE Ha Ba OTPa3eHu OT HeS CBETINYHHM fTbya MoraT Aa 6baaT NPOMEHsIHW PELMNPOYHO NPV NpUnaraHe Ha NoAXoAsLLo
HanpexeHne B obnactta 0-100 V. EnekTpuyeckm MHOYyLMPAHOTO OTMECTBAHE Ha OMTUYHATa (ha3a 3a KOXEpeHTHaTa CBETNMHA,
npeMuHaBsalla gga nmbTw npes egHocnoiHma MOTK dunm, Kakto v SOMbAHMTENHO OTMECTBaHe Ha (pasaTta, npeamssBukaHO OT
noanoxkara Ha knetkata, B koaTo e OTK, npaBaT Bb3MOXHO €NEKTPUYECKM KOHTPOMMPAHOTO OTPaKEHWE B [BOMKA buu C
PELMNPOYHM 3aBUCUMOCTU Ha MHTEH3UTETUTE UM OT NPUIOXEHOTO HanpeXeHue.

[F7.16] Y.G. Marinov, G.B. Hadjichristov, A.G. Petrov, S. Sridevi, U.S. Hiremath, C.V. Yelamaggad, S.K. Prasad:
“Conoscopic evidence of the UV light-induced flexoelectric effect in homeotropic layers of nematic
liquid crystal doped with azobenzene derivatives", J. Phys. Conf. Ser. 253 (2010) 012060.
Abstract. A digitalized version of the standard method of conoscopy was employed to register the bend deformation of
molecular orientation in homeotropic nematic layers caused by an in-plane applied DC electric field, and influenced by
UV light illumination. Two guest-host systems prepared by mixing of a nematic liquid crystal and an azobenzene-
containing photochromic liquid crystalline material featuring a longitudinal molecular asymmetry, were studied. Upon
continuous UV irradiation, a photo-isomerization of the photochromic molecules occurs resulting in an enhanced
flexoelectric response of the guest-host mixtures. The dependence of the photoflexoeffect on the field strength and UV
light intensity was also examined.
"YcTaHoBsIBaHe C KOHOCKONUA Ha dnieKkcoeneKkTpmuHus edpekT, npeausBukaH ot YB cBeTnvMHa, B XOMeOTpOnHU
crnoeBe OT HeMaTU4eH Te4eH Kpuctan, nermpaH ¢ a300eH30MHu I1pOI/I3BO,C|,HVI“
Pestome: lMpunoxeHa e gurutanusupaHa BepCUs Ha CTaHAAPTHUS METOZ 3@ KOHOCKOMWS, 3a Ja ce peructpupa aedopmauusta Ha
OrbBaHe Ha MOMeKynspHaTa OpUeHTaLUusi B XOMEOTPOMHU HEMATUYHU CROEBe, NPUYMHEHA OT ENEKTPUYECKO Mone, NPUNOXEHO B
paBHWHATA Ha Cros, W MOBNWSHO OT OcBeTsBaHe ¢ YB cBeTnuHa. M3cneasaHu ca ABe cMCTEMW TOCT-[OMAKWH', MPUrOTBEHN Ypes3
CMECBaHe Ha HeMaTU4eH TeYeH KpucTan 1 POTOXPOMEH TEYHO-KpUCTaNeH MaTepumar, Cbabpxall a3o06eH30n, KOMTO MMa HaambxHa
MorekynHa acumetpus. pn HenpekbcHaTo YB obmbuBaHe ce nomnyyaBa hoTon3oMepu3aLyns Ha POTOXPOMHUTE MOMEKYMM, KOETO
BOAM [0 3acuneH pnekcoenekTpuyeH OTKIMK Ha CMecuTe ‘TocT-AoMakuH'. M3cneaBaHa e 1 3aBucuMoCTTa Ha doTtodrekcoedekta
OT CWnaTa Ha NoneTo W UHTeH3uTETa Ha YB cBeTnmuHa.

[[7.17] G.B. Hadjichristov, Y.G. Marinov, A.G. Petrov: "Gradient polymer-disposed liquid crystal single layer of
large nematic droplets for modulation of laser light", Appl. Opt. 50 (2011) 2326-2333.
Abstract. The light modulating ability of gradient polymer-disposed liquid crystal (PDLC) single layer of large droplets
formed by nematic E7 in UV-cured polymer NOAGS5 is studied. Operating at relatively low voltages, such PDLC film
with a of thickness 10-25 um and droplet size up to 50 um exhibits a good contrast ratio and is capable of producing a
large phase shift for the propagating coherent light. For a linearly polarized He—Ne laser (A = 633 nm), an electrically
commanded phase shift as large as /2 can be obtained by the large-droplet region of the film. The electrically produced
phase shift and its spatial profile controlled by the thickness of the gradient PDLC single layers of large nematic droplets
can be useful for tunable spatial light modulators and other devices for active control of laser light.
"IpagueHTeH NONMMEPHO-Pa3NoNoKeH TeYHO-KPUCTaNeH eAMHNYEH ClON OT FoflieMW HeMaTUYHM Kanvuuu, 3a
moAynauua Ha nasepHo nbyeHue"
Pestome: MacneasaHa e cnocobHOCTTa 3a MoLynMpaHe Ha CBETNMHA Ype3 rpapMeHTEeH MONMMEPHO-BMOXEH TEYHO-KpUCTaneH
€VHWYEH CIIOi OT ronemMu HeMaTUYHU Kanuuuw, copmupaH ot Hematuk E7 B YB-BTBbpassaH nonumep NOAGS. Onepupaly npu
OTHOCUTENHO HUCKM HanpexeHrus, TakbB MATK dunm ¢ gedbenuHa 10-25 ym n ¢ pasmep Ha kanuuuute Ao kbM 50 pum nokassa
A0BpO KOHTPACTHO OTHOWEHWEe WM e B CbCTOSHWE Aa Cb3fape ronsMo (a3oBo OTMECTBaHe 3a MpemuHaBallata npes Hero
KoXxepeHTHa cBeTnuHa. 3a nuHerHo-nonsapuanpad He-Ne nasep (A = 633 nm) 1 3a obnacT ¢ ronemu kanuuuy BB unma, Moxe fa
ce nomnyyu enekTpuyecku-ynpasnsemo ¢azoBo 0TMeCTBaHe A0 /2. Enektpuyecku cbagageHoTo ha3oBO OTMECTBAHE M HETOBUST
MpOCTPaHCTBEH Npodur, KOHTpONMpaH upes aebenuHata Ha rpagueHTHuTe MOTK eauHNYHM Cnoese 0T roneMmn HeMaTUYHM Kanyuuu,
MoraT Aa ca nonesHu 3a NpeHacTpoiBaemMy NPOCTPAHCTBEHN MOAYNaToPKU Ha CBETNMHA W APYTW YCTPONCTBA 3@ aKTMBEH KOHTPOM Ha
nasepHo MmbyeHme.



[F7.18] Y. Marinov, G. Hadjichristov, A. Petrov, S. Sridevi, U. Hiremath, C. Yelamaggad, S. K. Prasad: “Thermo-
optical study of azo-dye doped nematic liquid crystals as flexoelectric guest-host systems”, Compt.
Rend. Acad. Bulg. Sci. 64 (2011) 669-676.
Abstract. Photosensitive flexoelectric nematics were formed as guest-host systems by mixing of azo-dye mesogens with
the nematic liquid crystal 4-butyl-cyclohexane carboxylic acid 4-pentyloxy-phenyl ester. The produced binary systems
were characterized by their thermo-optical properties. The UV light-induced shift of the clearing temperature (the
isotropic-to-nematic phase transition temperature) of the mixtures is due to molecular conformation (cis- and trans-
isomers) of the azo-dye dopant upon UV light illumination at a wavelength in the absorption region. The corresponding
change in the thermal behaviour of the dielectric properties of the mixtures was also evidenced.
"TepMO-ONTUYHO U3CNeaBaHe Ha HeMaTUYHU TEYHU KPUCTANU, nerupaHu ¢ azo-6arpuna, kato
¢hnekcoeneKkTpMYHM CUCTEMM ‘TOCT-AOMAKUH’.
Pestome: CmecBalikv a30-0arpuHn Me3oreHn 1 HemaTuuHus TedeH kpuctan 4-butyl-cyclohexane carboxylic acid 4-pentyloxy-phenyl
ester, ca hopmmpaHn (HOTOUYBCTBUTENHW (PIIEKCOENEKTPUYHN HEMATULM, NPEACTaBASBALLM CUCTEMM TOCT-HOMakuH'. MonyyeHnte
OVHapHM cucCTEMM Ca XapakTepuaupaHu MOCPEACTBOM TEXHWUTE TEpPMO-OMTWYHM CBOWCTBA. WHayumpaHoTo OT YB cBeTnuHa
OTMeCTBaHe Ha Temneparyparta Ha NpoCBETNISBaHe (TemnepaTypaTta Ha Npexof OT M30TPOMNHa KbM HEMAaTUyYHa hasa) Ha cMecuTe ce
ABIDKA HA MOMeKymnHa KoHdopMaums (yuc- u mparc-nsomepu) Ha fobaseHoTo a3o-6arpuro, npu ocseTaBaHe ¢ YB cBeTnnHa npu
AbIKMHA Ha BbfiHaTa B 06/1acTTa Ha norblyaHe. YCTaHOBEHa € CbLLO W CbOTBETHATa MPOMSIHA B TEMMEPaTYpHOTO NOBEAEHME Ha
AMENeKTPUYHITE CBOMCTBA HA CMECHTE.

[F7.19] S. Sridevi, U.S. Hiremath, C.V. Yelamaggad, S.K. Prasad, Y.G. Marinov, G.B. Hadjichristov, A.G. Petrov:
"Behaviour of photosensitive soft materials: Thermo-optical, dielectric and elastic constant studies on
azo-dye doped nematic liquid crystals", Mater. Chem. Phys. 130 (2011) 1329-1335.
Abstract. Optical absorption, thermo-optical and dielectric studies have been performed on three guest—host nematic
mixtures featuring photo-sensitized flexoelectric polarization. The liquid crystal 4-butylcyclohexane carboxylic acid 4-
pentyloxy-phenyl ester, a room temperature nematic with a negative dielectric anisotropy served as the host material.
Three different azo-dye compounds, also exhibiting liquid crystallinity were employed as the low-concentration guest
component in the mixtures. In each case illumination of the sample with actinic (UV) light leads to strong
photoisomerization driven effects. Correlations among the shift of the isotropic—nematic phase transition temperature,
population of the cis isomers, and the change in the length of the azo-dyes upon UV illumination, are discussed. The UV
induced changes in the dielectric constant values have been shown to be dependent on the nature of the photoactive
dopant. The article also describes the first observation of the lowering of the bend elastic constant upon
photoisomerization, a feature ascribed to the formation of the bent-shaped cis isomers.
"TMoBepeHne Ha hOTOMYBCTBMTENHN MeKU MaTepuanu: U3cneaBaHns Ha HEMAaTUYHN TEYHU KPUCTANK, NermpaHu
¢ a30-6arpuno: TepMo-ONTUYHMN, AMENEKTPUYHM U HA eNnacTMYHaTa KOHCTaHTa”
Pe3tome: 3a Tpu HeMaTu4HM CMeCK ‘TOCT-AOMAKMH', KOUTO AEMOHCTPUPAT (hOTOYYBCTBUTENHA (DIIEKCOENEKTPUYHA nonspu3aLums, ca
NPOBEAEHN W3CNEABAHUS Ha ONTWYHO MOTITbLUAHE, KAKTO U TEPMO-OMTUYHU W AWENeKTPUYHN u3cneasaqus. TeuHuaT kpuctan 4-
butylcyclohexane carboxylic acid 4-pentyloxy-phenyl ester, koiiTo npu craiiHa TemnepaTypa € HemaTUK C OTpuuaTternHa
AVENeKTPUYHa aHWU30TPONKS, CIYXM KaTo Matepuan Ha ‘AoMakuH’. Tpy pasnmnyHi a3o-barpunHu CbenHEHMS, KOUTO ChLUO Ca TeYHU
KpucTanu, ca non3eaHu KaTo ‘TOCT-KOMMOHEHT, C Maska KOHLEeHTpaLms B cmecute. BB BCeku cryyalt, oceeTsBaHeTo Ha npobata
CbC cBeTnNMHa B YB obnact Bogn [0 cunHu epekTy, NpeamssrkaHn o1 otousomepusaums. [uckyTupaHu ca kopenauumute Mexay
OTMECTBAHETO Ha TemnepaTypata Ha M30TPOMHO-HEMATUYHWA (Da30B NPexod, HacenBaHETO Ha YUC M30OMepUTE, U NPOMsHaTa B
AbIXMHaTa Ha a3o-barpunoTo nog Bb3agelicTare Ha YB oceeTsBaHe. okasaHo e, ye YB-uHayLuMpaHuTe NpOMeHN B CTOAHOCTUTE Ha
AWeneKTpYHaTa KOHCTaHTa 3aBWCAT OT eCTeCTBOTO Ha ¢hoToakTMBHaTa fobaBka. CTaTuaTa onucBa CbLyo M MbPBOTO HabMioaeH e
Ha MOHWXaBaHETO Ha erlacTUYHaTa KOHCTaHTa Ha orbBaHe mpu (hoTousomepuaaums — ocobeHocT mopagu opMUpaHeTo Ha
OrbHaTUTE YUC N30MEPH.

[F7.20] V.G. Ivanov, G.B. Hadjichristov: “Orientation of sp2 carbon nanoclusters in ion-implanted
polymethylmethacrylate as revealed by polarized Raman spectroscopy”, J. Raman Spectrosc. 42 (2011)
1340-1343.

Abstract. Raman spectroscopy is widely used for the characterization of bonding type in carbon-based materials,
including carbonized surface layer in ion-implanted polymers. Studies of the polarization properties of Raman scattering
from amorphous carbonaceous materials, however, are very scarce. In this paper, we investigate the polarized Raman
spectra of polymethylmethacrylate (PMMA) implanted with 50-keV Si" ions at fluences in the range 3.2 x 10" — 1.0 x
10" jons/cm® and for different visible excitation wavelengths. The spectra of the implanted samples are dominated by
the D- and G-bands of sp’ carbon, which evidence strong carbonization of the ion-modified layer. The multiwavelength
excitation allowed us to resonantly probe the depolarization ratios for sp” clusters of different sizes. We established that
the depolarization ratio pg of the G-band correlates with the sp” cluster size approaching the random orientation limit of
0.75 for the smallest clusters and a limiting value of 0.41 for the largest clusters. The experimental findings give
evidence for a preferable orientation of the larger size clusters with their hexagonal planes perpendicular to the surface
of the sample. A plausible explanation for such an arrangement is that the sp” clusters form tile-like arrangements along
the ion tracks. This finding may give clues for understanding of the strong transconductance of the ion-modified layer,
and open prospects for the application of polarized Raman spectroscopy as a characterization tool for surface
morphology in ion-implanted materials.
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“OpueHTauus Ha sp? BbIrNepoaHU HaHOKNacTepyu B NOHHO-UMNNaHTUPaH NONMMETUNIMETaKpUNnaT, KakTo ce
pa3kpuBa uype3 nonspusaumoHHa PamaHoBa cnektpockonus”

Pe3tome: PamaHoBa CreKTPOCKONMS € LUMPOKO NON3BaHa 3a XapaKkTepuaupaHe Ha Tuna Ha CBbp3BaHe BbB BbrepoaHo-6asvpann
Matepuanu, BKIIOYMTENHO KapboHU3WpaH NOBBbPXHOCTEH CMOM B WMOHHO-MMNAAHTUpaHW nonumepu. M3cneasaHus Ha
nonsipu3aLuoHHMTE CBONCTBA Ha PamaHOBOTO pa3ceiiBaHe OT amopgHu kapboHM3MpaHu maTtepuani, obaye, ca MHOro peakn. B
Taau cTaTus, Hue u3crnegsame nNonspuU3aLMoHH PamaHoBw cnektpu Ha nonumeTunmetakpunat (MMMA), umnnantupaH ¢ 50 keV Sit
IOHM Npu MOHHM 403K B B obracTTa 3.2 x 1014 — 1.0 x 1017 ioHn/cm?2 1 3a pasnnyH1 AbIDKWHW Ha BbIHAaTa (BbB BUAMMaTa 0bnacT Ha
cnekTbpa) 3a Bb3byxaaHe. B cnektpute Ha umnnaHTpaHuTe 0bpasuy gommnHmpat D- u G-uBuumTE Ha Sp? BbIIEpOL, KOETO A0Ka3Ba
CUITHO KapBoHU3MpaHe Ha HOHHO-MOAMMULMPaHNS CMOW. Bb30yxaaHeTo C HAKOMKO ObIMKWHU Ha BbiHATa HU NO3BOMN PE3OHAHCHO
pa npobBame [enonapu3aLMoHHUTE OTHOLLEHWS 3a SP? KnacTepu C pasnuyHu pasMepn. YCTaHOBMXME, Ye AEenonspu3aLyuoHHOTO
OTHOWEHME pc Ha G-MBMLUATa KOpenupa C pa3vepa Ha Sp? KnacTepuTte, LOCTUramku rpaHudHa croiHoct 0.75 3a cryvaiiHa
OpWeHTaumsi, 1 rpaHuyHa ctoiHocT 0.41 3a Hai-ronemuTe knmactepu. EkcnepumeHTanHuTe pesyntatv couaT npedepeHumanta
OpWEHTaLMs 3a MO-TONEMUTE KMacTepW, C XEKCAroHamHWTE WM PaBHWHU MEPMEHOVKYNMSAPHO Ha MOBBPXHOCTTa Ha obpaseua.
Bb3amoxHO 0bsicCHEHMe 3a TakoBa nogpexaaHe €, Ye Sp? knactepute opmupat nnoyko-obpasHa nogpeaba okorno 1 no nocoka Ha
MOHHMTE KaHanu. Ta3n KOHCTaTUMs MOXe [a Aafe Ko4oBK MHAMKALMM 3a pa3bupaHe Ha CurnHata TpaHC-NpOBOAMMOCT Ha OHHO-
MOAMMULMPaHNS IO, W [ja OTBOPK NEPCMEKTUBI 3a NPUNOXKEHWETO Ha NonspuanpaHa PamaHoBa CneKkTpoCKONUs KaTo CPeACTBO 3a
XapakTepuaupaHe Ha MopdonorusiTa Ha MOBbPXHOCTTA Ha MIOHHO-UMMITaHTUPaHU MaTepuan.

[[7.21] H.Y. Stoyanov, I.L. Stefanov, G.G. Tsutsumanova, S.C. Russev, G.B. Hadjichristov: "Depth-profiled
characterization of complex refractive index of ion implanted optically transparent polymers using
multilayer calculations and reflectance data", Vacuum 86 (2012) 1822-1827.

Abstract. The material in the ion-modified surface layer formed in polymethylmethacrylate (PMMA) is optically

characterized by calculations based on multilayer model and optical reflectance data. PMMA was subjected to a low

energy (50 keV) silicon ion implantation at the fluences of 3.2 x 10'> cm 2 and 3.2 x 10'® cm 2. Both real and imaginary
components of the complex refractive index of this optically transparent polymer are modeled in a geometry that
includes a gradient of their in-depth spatial distribution.

"XapakrepusupaHe (npocun B ABLNOOYMHA) HA KOMMIIEKCHMA MOKasaTen Ha npevyynBaHe Ha WOHHO

UMNNAHTUPaHW ONTMYHO NPO3PAYHM NONKUMEPH, M3NON3BAaNKU MHOTOCNOWHW M3YMCNEHMA U JaHHU 3a

oTpaxeHue"

Pestome: MatepumambT B MOHHO-MOAMDULMPAHMS MOBBPXHOCTEH Croi, hopmmupaH B nonmmeTtunmeTakpunat (MMMA), e onTuyecku

XapaKTepuanpaH 4pes n3uncneHus, 6asmpaHn Ha MHOTOCTIOEH MOAEN W faHHM 3a onTU4HO oTpaxeHue. NMMMA e nognoxeH Ha

UMMMaHTaLMs CbC CUINLMEBM MOHU C Hucka eHeprus (50 keV) u gosn 3.2 x 105 cm-2 1 3.2 x 106 cm-2. PeanHaTa u umarmHepHata

KOMMOHEHT Ha KOMMMEKCHWS! IoKka3aTer Ha npedynBaHe Ha TO3W ONTUYHO NPO3paydeH NoNMMEp, ca MOLeNMPaHKN B reOMeTpUs, KOSTO

BKIKOYBA FPAAMEHT HA TAXHOTO NPOCTPAHCTBEHO pasnpeaeneHne B JbnboumnHa.

[F7.22] I.L. Stefanov, G.B. Hadjichristov: "Interferometric pump-probe characterization of the nonlocal response
of optically transparent ion implanted polymers", Appl. Surf. Sci. 258 (2012) 4770-4776.
Abstract. Optical interferometric technique is applied to characterize the nonlocal response of optically transparent ion
implanted polymers. The thermal nonlinearity of the ion-modified material in the near-surface region is induced by
continuous wave (cw) laser irradiation at a relatively low intensity. The interferometry approach is demonstrated for a
subsurface layer of a thickness of about 100 nm formed in bulk polymethylmethacrylate (PMMA) by implantation with
silicon ions at an energy of 50 keV and fluence in the range 10'*— 10'” cm 2. The laser-induced thermooptic effect in this
layer is finely probed by interferometric imaging. The interference phase distribution in the plane of the ion implanted
layer is indicative for the thermal nonlinearity of the near-surface region of ion implanted optically transparent
polymeric materials.
"UnTepcepomeTpuyHo pump-probe xapakrepusnpaHe Ha HefOKanHMA OTKIUK Ha ONTUYHO NPO3PaYHN NOHHO
UMNNaHTUpaHu nonumepn”
Pestome: [lpunoxeHa e ontuyecka MHTEPdEPOMETPUYHA TEXHWKA 33 XapaKTepusupaHe Ha HenokanHus OTKMMK Ha ONMTWUYHO
MpO3payHN OHHO WMMMAHTUPaHW nonumepu. TONMAMHHATA HEMMHEHOCT Ha WMOHHO-MoaMdMUMpaHus matepwan B Gnuskata go
MOBBPXHOCTTA 30HA € WHAOyLMpaHa MOCPEeACTBOM HeMpeKbcHaTo (Cw) nasepHO 06mbuBaHe C OTHOCUTENHO HUCHK MHTEH3WTET.
WHTEpthepoMETPUYHUAT METOS € OEMOHCTPUPaH 3a Nof-MOBBLPXHOCTEH crnoit ¢ aebenuHa okono 100 nm, ¢opmupaH B obemeH
nonumetunmertakpunat (NMMMA) BcneacTeie Ha UMNNaHTUpaHe CbC CUnnULmMeBm oHu ¢ eHeprina 50 keV u fosu B ananasona 10 -
1017 cm=2. Jla3epHO-MHOYLMPaHWAT TEPMOONTUYEH eDEKT B TO3W CMON € (OMHO COHAMPaH Ype3 MHTEPGEPOMETPUYHO 30BpassiBaHe.
VHTepdepeHyHOTO pasnpedeneHre Ha (hasata B paBHUHATa Ha MOHHO WMMMAHTUPaHUS CroW € rfokasaTenHo 3a TOMnMHHaTa
HENWHENHOCT Ha 30HaTa, 6nm3ka 40 NOBBLPXHOCTTA HA MOHHO MMMMNAHTMPaHN ONTUYHO NPO3PAYHM NONUMEPHN MaTepUany.



[F7.23] Y.G. Marinov, G.B. Hadjichristov, A. G. Petrov, S. Sridevi, U.S. Hirenath, C.V. Yelamaggad, S.K. Prasad:
"Trans-cis photoizomerization-induced tilted anchoring in photoactive guest-host liquid crystalline
systems", J. Phys. Conf. Ser. 398 (2012) 012038.

Abstract. We report on UV light-induced tilted anchoring in a mixture of the nematic liquid crystal N-(4-

methoxybenzylidene)-4-butylaniline (MBBA) with a photoactive liquid crystalline azo dye (4-hexyloxybenzoloxy-4’-

cyanoazobenzene) at 1 wt.% concentration. The surface anchoring found in this guest-host liquid-crystal system
confined in homeotropic thin films is due to trans-cis photoizomerization of the guest azo molecules upon UV light.

“HaknoHeHO 3aKOTBAHE BbB (POTOAKTUBHU TEYHOKPUCTANHN CUCTEMM TOCT-AOMAKUH’, MUHAYLIMPAHO OT TPAHC-LMC

¢oTousomepusauyma”

Pestome: [pencraBeHo e MHAyUMpaHO OT YB CBETMMHA HAKMOHEHO 3aKOTBSHE B CMEC OT HeMaTuuHWsl TeuyeH kpuctan N-(4-

methoxybenzylidene)-4-butylaniline (MBBA) ¢ ¢hoToakTMBHO TeYHO KpucTanHo a30 Garpuno  (4-hexyloxybenzoloxy-4'-

cyanoazobenzene) npu koHueHTpauwns 1 TernoBeH%. MoBbPXHOCTHOTO 3aKOTBsIHE, HabMniogaBaHoO B Taan TEYHO-KpUCTaHa cucTema

‘TOCT-AOMaKWH', OrpaHMYeHa B XOMEOTPOMHN ThHKM (PUIMKM, CE ObMKN Ha mpaHc-yuc hOTOM3OMEPU3ALNS Ha a30 MONEKynuTe Ha

‘rocta’ nog Bb3paeicTsue ¢ YB ceeTnuHa.

[[7.24] Y.G. Marinov, G.B. Hadjichristov, A.G. Petrov, S. Marino, C. Versace, N. Scaramuzza: "Electro-optical
response of polymer-dispersed liquid crystal single layers of large nematic droplets oriented by rubbed
teflon nanolayers”, J. Appl. Phys. 113 (2013) 064301.
Abstract. The surface orienting effect of rubbed teflon nanolayers on the morphology and electro-optical (EO) response
of polymer-dispersed liquid crystal (PDLC) single layers of large nematic droplets was studied experimentally. In PDLC
composites of the nematic liquid crystal (LC) E7 and NOAG65 polymer, single droplets of LC with diameters as larger as
10 um were confined in layers with a thickness of 10 um, and the nematic director field was efficiently modified by
nanostructuring teflon rubbing of the glass plates of the PDLC cell. For layered PDLCs arranged and oriented in this
way, the modulated EO response by the dielectric oscillations of the nematic director exhibits a selective amplitude-
frequency modulation controllable by both temperature and voltage applied, and is simply related to the LC droplet size.
That may be of practical interest for PDLC-based modulators operating in the infrasound frequency range.
"ENeKTPO-ONTUYEH OTKNMK Ha €AUHUYHU CNOEBe OT NONUMEPHO-AMCNEPrupaHn TEYHU KpUCTanu ¢ ronemm
HeMaTUYHU Kanyuuu, OpUeHTUPaHN OT HaTPUTK Te(prIOHOBU HaHOCcoeBe"
Pestome: EkcnepumeHTanHo e uacnefsaH NOBbPXHOCTHO OPUEHTMPALUMA e(eKT OT HaTpUTM TedhriOHOBM HAHOCNOEBE BbPXY
mopcponorusTa u enektTpo-ontiHus (EO) OTKNMK Ha €OMHWYHM CROEeBe OT nonMMepHo-gucneprupann Teunn kpuctanu (MOTK) ¢
ronemu HematuyHu kanuuuw. B MNOTK komno3ut oT HemaTnuHus TeuveH kpuctan (TK) E7 u nonumepa NOAGS, eanHUYHYM KankuLim
TK ¢ anametbp no-ronsim ot 10 um ca 3aTBopeHn B cnoese ¢ febennHa 10 um, a NoneTo Ha HeMaTUYHUS AUPEKTOpP € ehEKTUBHO
MoaMMULMPaHO Ype3 HaHOCTPYKTYpUPALLO TE(IOHOBO HAaTPUBaHE Ha CTBbKIEHWTE Moykn Ha kneTkata c MATK. 3a cnoectn MATK,
MOAPEAEHN N OPUEHTUPAHW MO TO3W HaYMH, ModynupanuaT EO OTKNMK BCreACTBME HA AMENEKTPUYHNTE TPENTEHNS HA HEMATUYHWS
OMPEKTOp MoKasea CenekTMBHA aMniMTYOHO-YEeCTOTHA MOLyrauws, KOHTPONMpaHa KakTo upe3 Temneparypata, Taka W upes
MPUINOXEHOTO HaNpexeHue, u e cBbp3aH ¢ pa3mepa Ha TK kanuuuu. ToBa MOXe Aa e OT NPaKTUYECKU MHTEPEC 3a MOynaTopwm,
Ga3supanm Ha MOTK, paboTeLLy B 4eCTOTHMS ana3oH Ha MHGpasByka.

[F7.25] Y. G. Marinov, G. B. Hadjichristov, A. G. Petrov, S. Marino, C. Versace, N. Scaramuzza: "Selective
amplitude-frequency electro-optical modulation by polymer-dispersed liquid crystal films aligned by
teflon nanolayers", C. R. Acad. Bulg. Sci. 66 (2013) 819-826.
Abstract. We report the amplitude-frequency electro-optical (EO) modulation by a specific type of polymer-dispersed
liquid crystal (PDLC) composites — planar single layers of large nematic microdroplets aligned by teflon nanolayers.
Such a surface modifying PDLC system exhibits a selective modulated 2nd harmonic EO response by the dielectric
oscillations of the nematic director. The band-like behavioural characteristic of the amplitude-frequency modulation of
light, achieved by the single-layered PDLC films, can be tuned by AC voltage applied on the PDLC cell. This property
can be applied to tunable EO modulators operating in the infrasound frequency range.
”CeneKkTMBHA aMNNIMTYAHO-4eCTOTHA €NEeKTPO-ONTUYHA MOAYALMA NPYU NONIMMEePHO-gUCNEePrupaHk TeYHO-
KPUCTanHM punmu, opueHTUpaHu oT TecprioHoBU HaHocnoeBe”
Pestome: [lpefcraBeHa e amnnuTydHO-YeCcToTHa enektpo-onTyHa (EO) mogynauus npu cneupucuyeH T NONMMEpHo-
pucneprpadn TeuHo-kpuctanin (MATK) KOMno3nTW - nnaHapHM eOWHWYHM CMOEeBE OT TOMEMW HeMaTUuYHW MMKpOKamuuum,
OpUMeHTMpaHK oT TedhnoHoBM HaHocnoese. Takasa MMATK cuctema ¢ moguduumpaHa nOBBPXHOCT, NOKa3Ba CENEeKTUBEH MOaYNMpaH
EO oTknuk Ha BTOpa XapMOHMYHA BCNEACTBME HA AMENeKTPUYHUTE TPEnTeHUs Ha HemaTuyHus aupekTop. MopobHata Ha wBMua
XapaKTepuUCTUKa Ha aMnaMTYAHO-YeCcTOTHaTa MOAynaums Ha CBETNMHA, nocTurHata ¢ egHocnonHu MOTK dunmu, moxe aa Gbae
npectporBaHa 4pe3 npomeHnueo AC HanpexeHue, npunoxeHo Bbpxy knetkata ¢ OTK. Tosa CBOWCTBO € MpMROXMMO 3a
npeHacTpoisaemn EO mogynatopu, paboTelum B MHpa3ByKoBUS YECTOTEH AManasoH.
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[F7.26] S.C.Russev, G.G. Tsutsumanova, I.L. Stefanov, G.B. Hadjichristov: "Ellipsometrical characterization of
complex refractive index depth profile of 50 keV silicon ion implanted PMMA", Vacuum 94 (2013) 19-25.
Abstract. Multiangle reflection ellipsometry is applied to characterize the refractive index change of the material in the
subsurface layer produced by ion implantation of polymethylmethacrylate (PMMA) with low-energy (50 keV) silicon
ions at fluences ranging from 10" to 10" c¢cm™? By employing an effective medium approximation, the in-depth
distribution of both real and imaginary parts of the complex refractive index of ion-modified material near the surface
was modeled. The degree of in-depth modification of the target PMMA material upon ion implantation was established.
A distinct fluence level was found that produced a maximum efficiency of the ion-induced change of the optical
properties of the material. The ellipsometrical depth profiling of the refractive index of silicon ion implanted PMMA
was proved with data obtained by reflectance spectroscopy and X-ray photoelectron spectroscopy.
"EnMncomeTpU4HO XapakTepusupaHe Ha npocpun (B AbNOOYMHA) Ha KOMNNEKCHWA NOKa3aTen Ha npeyynBaHe Ha
PMMA umnnanTtupad ¢ 50 keV cunuuymeBm noun"
Pestome: Enuncometpusi Ha OTpaxeHwe npu MHOTO BIMM € MPUIOXEHa 3a XapakTepuanpaHe Ha npoMsHaTa Ha nokasatens Ha
npeyynBaHe Ha mMaTepuana B nog-NOBbPXHOCTHUSA CMOW, MOMyYeH Mpu OHHA UMNNaHTauns Ha nonumeTunmetakpunart (MMMA) ¢
Hucko-eHepruitin (50 keV) cunuumesn noHu npu gosm ot 10 go 10'7 cm=2. B npubnmxeHne Ha edekTMBHA cpeda, € MOLeMpaHo
pasnpeferneHMeTo Ha peanHaTta WM MMarMHepHaTa 4acT OT KOMMMEKCHUSI nokasaTen Ha npedvynsaHe B AbNOOYMHA Ha MOHHO-
MoaucuLmpanHns matepuan B 6rm3ocT 40 NOBbPXHOCTTA. YCTAHOBEHA € CTeneHTa Ha MoaudukaLms B AbnboYMHa Ha MaTepuana Ha
MVMMA npu 1ioHHaTa MMNNaHTauus. YCTaHOBEHO € SICHO HWBO Ha A03aTa, KOeTO BOAM [0 MakcumanHa edqekTMBHOCT Ha
WHOyUMpaHaTa OT OHW MPOMSAHA Ha OMTUYHWTE CBOWCTBA Ha MaTtepwana. EnuncometpuyHoTo npodunmpare (B AbnbounHa) Ha
koeduumeHTa Ha npevynsaHe Ha PMMA umMnnaHTupaH C MOHM Ha CUAMUMIA, € NMPOBEPEHO AO0KA3aHO C JaHHW, MOMy4YeHu Ypes
CNEKTPOCKOMNUS Ha OTPAXEHNE 1 PEHTTEHOBA (POTOENEKTPOHHA CMEKTPOCKOMMS.

[[7.27] G.B. Hadjichristov, Tz.E. Ivanov, Y.G. Marinov: "Silicon-ion-implanted PMMA with nanostructured
ultrathin layers for plastic electronics"”, J. Phys.: Conf. Ser. 558 (2014) 012061.
Abstract. Being of interest for plastic electronics, ion-beam produced nanostructure, namely silicon ion (Si") implanted
polymethyl-methacrylate (PMMA) with ultrathin nanostructured dielectric (NSD) top layer and nanocomposite (NC)
buried layer, is examined by electric measurements. In the proposed field-effect organic nanomaterial structure produced
within the PMMA network by ion implantation with low energy (50 keV) Si* at the fluence of 3.2 x 10" cm 2, the gate
NSD is ion-nanotracks-modified low-conductive surface layer, and the channel NC consists of carbon nanoclusters. In
the studied ion-modified PMMA field-effect configuration, the gate NSD and the buried NC are formed as planar layers
both with a thickness of about 80 nm. The NC channel of nano-clustered amorphous carbon (that is an organic
semiconductor) provides a huge increase in the electrical conduction of the material in the subsurface region, but also
modulates the electric field distribution in the drift region. The field effect via the gate NSD is analyzed. The most
important performance parameters, such as the charge carrier field-effect mobility and amplification of this particular
type of PMMA-based transconductance device with NC n-type channel and gate NSD top layer, are determined.
"UmnnaHTupaH cbe cunuumeBn noHu PMMA, ¢ HaHOCTPYKTYpUpPaHU YNTPa-TbHKKU CroeBe 3a nnacTuyHaTa
eneKTpoHMKa”
Pe3tome: Kato nHTEpecHa 3a nnactyHaTa enekTpoHuKa, HaHOCTPYKTypaTa, noryyeHa OT MOHHO TbYeHne, @ UMEHHO UMNaHTUpaH
CbC cunuumeBn 1onn (Sit) nonumetunmetakpunat (MMMA) ¢ ynTpa-TbHBK HaHOCTPyKTypupaH auenektpuk (NSD) w
HaHokomnosuteH (NC) ‘noTomeH’ cnoit, € wW3CnedBaHa u4pe3 enekTpuyecku w3mepBaHus. B npeanaraHata opraHuuHa
HaHoMaTepunarHa CTpykTypa ¢ nonesu edekt, hopmupana B MMMA mpexaTa ype3 foHHa uMnnaHTauwms ¢ Hucka eHeprus (50 keV)
Si* npu gosa 3.2 x 106 ¢cm=2, NSD rentsT e cnabo npoBogsLy NMOBbPXHUHEH CMOW, MOANMMLMPAH OT MOHHM HaHokaHan4eTa, a NC
KaHambT ce CbCTOM OT BbMMEpPOdHN HaHoknacTepu. B uacnegsaHata 1oHHO-Moauduumpana koHdurypauus Ha NMMMA ¢ nonesu
edoekt, NSD reitsbT 1 ‘notoneHust NC ca dhopMupaHu kaTo Nnocku crioese, 1 apata ¢ aedenuHa okono 80 nm. NC kaHansT ot
HaHoKnacTepupaH aMopdeH BLIMEPOA (TOBA € OpraHMYeH MorynpoBOLHMK) OCUrypsiBa OTPOMHO YBEMNUYEHWe Ha enekTpuyeckata
NMPOBOAMMOCT Ha MaTepuana B 30HaTa Mo NMOBbPXHOCTTA, HO CbLLO Taka MOoAyrMpa pasnpefeneHneTo Ha enekTpuYeckoTo nore B
30HaTa Ha Apendba. [lMoneuat edekt npe3 NSD-reidta e aHanuaupaH. OnpegeneHu ca Hal-BaxHUTE NapameTpu Ha
(DYHKLMOHANHOCTTa, KaTo MOABWXKHOCT HAa HOCWUTENUTE Ha 3apsd Npu Nonesn e(ekT 1 yCUrBaHEToO Ha TO3W crieunduyeH TMn Ha
MMMA-6asupaHo TpaHc-npoBoanMo yetpoinctBo ¢ NC n-tun kaHan u NSD-reit kato ropeH Crow.

[F7.28] G.B. Hadjichristov, Y.G. Marinov, C.V. Yelamaggad: "Photo-stimulated electro-optic response of liquid-
crystalline system with trans-cis photo-isomerizable agent”, J. Phys. Conf. Ser. 558 (2014) 012026.

Abstract. A rather strong photo-stimulated enhancement of photo-induced bend flexoelectric effect based on trans-cis
photoisomerization of azo bond was found in a guest-host system formed from the nematic liquid crystal (LC) N-(4-
methoxybenzylidene)-4-butylaniline (MBBA) as a host, and the azobenzene LC 4-hexyloxybenzoloxy-4'-
cyanoazobenzene, as a guest photoactive agent at 1 wt.% concentration. Upon application of electric field, thin
homeotropic layers of thickness 100 um containing this photo-sensitized LC mixture were investigated as subjected to a
relatively weak illumination with UV light (A = 375 nm, from narrow-band light-emitting diode, LED). The stimulation
of the photoactive electro-optic response of azobenzene-doped MBBA (owing to enhanced photo-induced bend
flexoelectric effect driven by the photo-isomerizable dopants) was achieved by pre-resonant excitation of the
photoactive agent. The degree of the effect measured is of potential interest for thin-film photoactive electro-optic
applications. The UV light-induced effect in azobenzene-doped MBBA was reversible; the back (relaxation) process
was stimulated by light in the blue from a LED with broadband spectrum centered at 455 nm.
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"®OoTO-CTUMYNMpaH eNeKTPO-ONTUYEH OTKMUK Ha TEYHO-KPUCTANHA cUCTEMa € TpaHC-LMc hoTousomepusyem
areHT"

Pe3tome: HabniogaBaHo e pocta CUnHO (DOTO-CTUMYNMPAHO YCWNBaHe Ha hOTO-MHOYLMpaHUs (prekcoenekTpuieH edekt Ha
OrbBaHe, KOWTO Ce OCHOBaBa Ha MpaHCc-Uuc POTOM3OMEpU3aLMst Ha a30 Bpb3Ka B CUCTEMA ‘TOCT-OOMakwH', (opmupaHa ot
HemaTuuHns TedeH kpuctan (TK) N-(4-methoxybenzylidene)-4-butylaniline (MBBA) kato ‘momakud’, u asobeHsonosus TK 4-
hexyloxybenzoloxy-4'-cyanoazobenzene kato ‘rocT’- )OTOaKTWBEH areHT npu KoHueHTpauws 1 ternoseH %. Mpu npunaraHe Ha
eNEeKTPUYECKO None, ThHKM XOMeoTporHu cnoese ¢ aebenmvHa 100 um, cbabpxalm Tasum ortodyBcTBATENHA TK cmec, ca
n3crnedBaHu Npy CPaBHUTENHO crnabo ocBeTsBaHe CbC cBeTNMHA B YB obnact Ha cnektbpa (A = 375 nm, OT TeCHO-MBUYEH
ceetopuog, LED). CtumynupaHeTo Ha )OTOAKTUBHUS €NEKTPO-ONTUYEH OTKIMK Ha AOTUpaHns ¢ asobenson MBBA (bnarogapeHue
Ha 3acurnenus oTo-MHAOYUMPaH OrbBall (ReKCoenekTpuieH eekT, 3agBmkeaH OT OTON3OMEPU3yeMUTE [ONaHTK) ce nocTura
ype3 npe-pe3oHaHCcHO Bb30YxaaHe Ha PoToakTUBHUS areHT. CTeneHTa Ha uamepeHus edbekT NpeAcTaBnsaBa NOTEHUMaNeH MHTEPeC
33 THHKOCMOWHM (POTOAKTUBHM ENEKTPO-ONTUYHK MpuUnoxeHns. lNpeanssukaHuatT oT YB ceeTnuHa edekt B MBBA, nerupaH ¢
asobeHson, e obpatum; obpaTHUAT npouec (penakcauus) 6e CTUMynMpaH CbC CWHS CBETIMHA OT CBETOAMOL C LUMPOKO-MBMYEH

CNeKTBbP, LiEHTpUpaH okono 455 nm.

[[7.29] G.B. Hadjichristov, Y.G. Marinov, A.G. Petrov, E. Bruno, L. Marino, N. Scaramuzza: "Electro-optically
responsive composites of gold nanospheres in 5CB liquid crystal under direct current and alternating
current joint action”, J. Appl. Phys. 115 083107 (2014).
Abstract. Direct current (DC) electro-optical (EO) control of transmitted laser beam intensity based on EO controlled
coherent light scattering and diffraction by stationary longitudinal texture pattern (LTP) is achieved in planar-oriented
cells with a composite mixture of polymer-coated gold spherical nanoparticles (Au-NPs) with a mean diameter of about
12 nm and the room-temperature
nematic pentylcyanobiphenyl (5CB). At relatively low DC voltage of about 5 V, the effective scattering/diffraction by
Au-NPs/5CB composites leads to a spatial spreading of transmitted coherent light from a low-power continuous wave
laser beam, resulting in a drastic reduction of its local intensity. The effect is polarization dependent and is strongest
when the polarization of
the input laser beam is along the LTP. The EO response of Au-NPs/5CB mixtures is studied under DC and alternating
current (AC) joint action with the aim of the potential use of these composite materials as EO controlled diffusers. The
specific V-shaped sharp dip in the DC voltage-dependent coherent light transmittance of Au-NPs/5CB planar films, as
well as the possibility for erasing the scattering/diffractive LTP in the films by joint low AC voltage, can be useful for
EO applications in the field of process control and for detection of weak dynamic electric fields.
"ENeKTPo-ONTUYHO pearvpaly KOMNo3vTi OT 3NaTHM HaHocdepu B TeveH kpuctan 5CB noa kom6uHMpaHoTO AencTBUe Ha
NOCTOSIHEH TOK U NPOMEHNMB TOK"
Pestome: [pn nnaHapHO-OpPUEHTMPaHK KIETKM C KOMMO3WTHa cMec oT pentylcyanobiphenyl (5CB), koitto € HemaTtuk npu CTaiHa
Temneparypa, 1 NoKpuTu ¢ nonumep chepuiHn HaHodacTum ot 3nato (Au-NP) cbe cpeaeH amameTsp okono 12 nm, ¢ NOCTOsHEH
Tok (DC) e nocturHat enektpo-ontuyeH (EO) KOHTPON Ha WHTEH3WTEeTa Ha MPEMWHABALLOTO Na3epHO mbueHue. EdekTsT ce
ocHoBaBa Ha EO KOHTponMpaHo KOXEPeHTHO pasceliBaHe Ha CBETNMHA U AUdpaKLms, Nopagu CTauMOHAPHW HAZATbXHU TEKCTYPHM
obpasysanus (LTP). Mpu cpaBHuTenHo Hucko DC HanpexeHue 0T okono 5 V, edekTMBHOTO pasceiiBaHe/andpakums ot Au-NP/5CB
KOMMO3MTX BOAM A0 MPOCTPAHCTBEHO Pa3npbCKBAHE HA MpOMyckaHaTa KOXEPEHTHa CBETNMHA Ha Na3epeH JTbY (HempekbcHaTa
Bb/IHA) C HMCKA MOLLHOCT, KOETO BOAM A0 [PacTMYHO HamansiBaHe Ha HEeWHUs fokaneH WHTeH3uTeT. EdekTsT 3aBucn ot
nonsapu3aLMsTa U e Hail-CUneH, Korato NonapM3aLMsTa Ha BXOAHWUS NasepeH by e no npotexenne Ha LTP. EO oTknuk Ha cmecuTe
Au-NPs/5CB e uacrnensaH npu CbBMeCTHO AeicTere Ha noctosiHeH (DC) 1 npomennus Tok (AC) ¢ Len noTeHuynuanHoTo 1anorssaHe
Ha Te3n KOMNo3WUTHU MaTepuann kato EO-koHTpormpanyu audysopu. CneunduunuaT V-06paseH psasbk cnag Ha nponyckaHeTo Ha
KOXepeHTHa CBETNMHA, 3aBucell, 0T DC HanpexeHMeTo, NpumnoxeHo Ha nnaHapHu cunmi oT Au-NPs/5CB, kakTo 1 Bb3MOXHOCTTA 3a
W3TpMBaHe Ha pascelBawmTe/gncpaktnein LTP BbB unmmute 4pe3 CbBMECTHO npunaraHe Ha crnabo npomeHmuBo AC
HanpexeHue, moraT Aa Owvaat nonesHu 3a EO npunoxeHns B obnactra Ha KOHTPON Ha Mpouecu W 3a OTKpuBaHe Ha cnabu
AVHAMUYHN eNEKTPUYECKM noneTa.

[[7.30] G.B. Hadjichristov, Y.G. Marinov, A.G. Petrov, E. Bruno, L. Marino, N. Scaramuzza: "Electro-optics of
nematic/gold nanoparticles composites: the effect from dopants”, Mol. Cryst. Lig. Cryst. 610 (2015) 135-
148.
Abstract. We studied the change of electro-optic properties of room-temperature nematic pentylcyanobiphenyl (5CB)
when this liquid crystal is mixed with a small amount (~ 0.5 wt.%) of polymer-capped gold nanoparticles (AuNPs). The
AuNPs were spherical-shaped, with a diameter of about 12 nm, the size of the polymer-capped AuNPs was ca. 25 nm.
Instead of well pronounced stationary longitudinal domains observed in planar 5SCB nematic layers upon static electric
field, hybrid longitudinal texture pattern oriented along the rubbing of the cells takes place in this case in identical cells
of 5CB doped with AuNPs. The micro-periodic-modulated morphology is reflected on the electro-optic response of
AuNPs/5CB nanocomposites. The effect from the nano-dopants is elucidated by detailed investigation (optical, thermo-
optical, electrical and electro-optical macroscopic measurements).
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"EnekTpoonTuka Ha KOMMNO3UTM OT HEMAaTMK U 3MaTHN HAHOYACTMLM: ePeKTLT OT AonaHTUTe"

Peslome: M3cregsaHa e npomsHaTa Ha enexkTpo-OMTMYHMTE CBOMCTBA Ha pentylcyanobiphenyl (5CB) — HemaTuk mpu CTaiHa
TemMnepaTtypa, Korato TO3u TEYEH KpucTan ce cmecu ¢ Manko konmyectso (~ 0.5 Tern.%) anathu HaHovacTuum (AuNPS), nokputn ¢
nonumep. AuNPs ca cbCc cepuyHa cdopma, ¢ amameTsp okono 12 nm, pasmepbT Ha AuNP ¢ obBuBKata OT nonumep e
npubnusutenHo 25 nm. Bmecto gobpe u3paseHn CTaLMOHapHW HapmbXHU JOMENHU, Habnogasanu B nnaHapHun 5CB HemaTnyHu
CrOEBE NPM NPUIMOXEHO CTATUYHO ENEKTPUYECKO NOME, B AEHTUYHK KneTku oT SCB, nervpann ¢ AuNPS, B To3n cnyyait ce saBsiBat
XMOPUOHN HaZTHXHW TEKCTYPHW 00pasyBaHWsl, OPUEHTUPaAHM MO MPOTEXEHWE Ha HAaTPUBAHETO Ha kneTkute. MuKpo-neprognyHo
MoZynupaHata Mopdonorus ce oTpassBa BbpXy eNeKTPO-ONMTUYHUS OTKIMK Ha HaHokomnoauTtute AuNPs/5CB. EdektsT oOT
HaHOZOMAHTUTE € W3SACHEH upe3 nogpobHO u3cnedBaHe (OMTUYHM, TEPMO-OMTUYHK, ENEKTPUYECK U ENEKTPO-OMTHYHN
MaKPOCKONUYHW M3MepBaHKS).

[F7.31] Y.G. Marinov, G.B. Hadjichristov, A.G. Petrov, S.K. Prasad: "Thin films of silica nanoparticle doped
nematic liquid crystal 7CB for electro-optic modulation”, Photonics Lett. Poland 7(2015) 94-96.

Abstract. The amplitude-frequency electro-optic (EO) modulation by nanocomposite of room-temperature nematic

liquid crystal heptylcyanobiphenyl (7CB) and 3 wt.% silica nanoparticles (SiNPs) of size ~7nm, was studied. Thin

(25um) films of SiNPs-7CB soft gel exhibit an extended and flat second-harmonic EO modulation that can be of

potential interest for EO applications.

"TbHKM MMM OT HEMaTMUeH TeyeH kpuctan 7CB, nerpaH ¢ HaHOYacTULM OT CUNULUEB ABYOKUC, 3a eNEKTPO-

onTU4Ha moaynauums”

Pestome: W3cnegsaHa e amnnnTygHO-4ecToTHaTa enektpo-onTiyHa (EO) mogynaums npu HaHoKoMnosuT oT heptylcyanobiphenyl

(7CB) — HemaTwK npm CTaiiHa TemnepaTypa, u 3 TernoBHN% HaHovacTuum cunnumes aByokuc (SiINPS) ¢ pasmep ~ 7 nm. TbHkm (25

pm) domnmu ot mek ren SiNPs-7CB nposiBsiBaT yabImkeHa 1 Nnocka XapakTepucTuka Ha BTopa XxapMoHuiHa EO mogynauws, KosTo

MOXe fja NpeAcTaBnsBa uHTepec 3a EO npunoxeHus.

[F7.32] G.B. Hadjichristov, Y.G. Marinov: "Optical diffraction by using electrically-controlled spatially patterned
nematic pentylcyanobiphenyl films under static electric field”, Mol. Cryst. Liq. Cryst. 632 (2016) 9-20.
Abstract. Diffractive electro-optics of electrically-induced spatially periodic texture patterns (namely, wide-formed
stationary parallel stripes) in planarly-aligned films of the nematic liquid crystal 4-n-pentyl-4’-cyanobiphenyl (5CB) is
examined under static electric field in view of its practical application. The longitudinal textural domains electrically-
induced with well defined threshold and spatial period have flexo-dielectric nature and differ from the usual flexoelectric
stripe distortion, as well as from the electroconvective domains of frequency-dependent morphology. The low-voltage-
controlled grating effect through the flexo-dielectric domains can be useful for nematic diffractive optics.
"OnTUYHA ANCPAKLUA Ype3 eNeKTPUYECKU-KOHTPONMUPaHU NPOCTPAHCTBEHO TEKCTYPUPAHU HEMATUYHU
neHTUNUMaHo6ugeHnHM hMnMu Nog CTaTUYHO enekTpuyecko none"
Pe3stome: C ornep Ha npakTM4eCKo NPUNoXeHue, e N3cneaBaHa AngpakLMOHHaTa enekTPo-OnTMKa Ha eNeKkTPUYECKN-MHAYLMpaHuTe
MPOCTPAHCTBEHO MEPUOANYHN TEKCTYpPHW 0BpasyBaHWs (8 MMEHHO LUMPOKO-CDOPMUPEHN CTALMOHApHM YCMOPEOHW WMBULM) B
NnaHapHO-OPUEHTUPAHN (PUIIMM OT HEeMaTW4HWA TedveH kpuctan 4-n-pentyl-4’-cyanobiphenyl (5CB), npu npunoxeHo CTaTnyHo
enexkTpuyecky none. HaambkHUTE TEKCTYPHU JOMENHN, enekTPUYeckn HayumpaHu ¢ fobpe AedmHUpaH npar u npocTpaHCTBEH
nepvop, umat crekco-anenekTpUyHa Npupoaa v ce pasnuyasar oT obuyanHata dnekcoenekTpuyHa aedopMaLms B UBULM, KAKTO U
OT €neKTPOKOHBEKTUBHUTE AOMEMHM Ha YeCTOTHO-3aBMcMMa Mopdonorus. EekTbT Ha peleTka, KOHTpOnMpaHa C HUCKO
HanpexeHue, NOCpPeaCTBOM (PREKCo-ANeneKkTpUIHNTE AOMEHM, MOXe Aa 6bae noneseH 3a HemaTthyHa AndpaKLMOHHa ONTHKa.

[F7.33] G.B. Hadjichristov, Y. G. Marinov, A. G. Petrov, L. Marino and N. Scaramuzza: "Dielectric and electrical
characterization of 5CB nematic liquid crystal doped with silver nanoparticles”, J. Phys.: Conf. Ser. 682
(2016) 012015.
Abstract. Thin films (25 pm) of nanocomposites formed from nematic liquid crystal (LC) pentylcyano-biphenyl (5CB)
doped with 0.5% wt. silver (Ag) nanospheres with a mean diameter ~ 10 nm were characterized by electrical
measurements and dielectric spectroscopy in the frequency range from 1 mHz to 100 kHz. By using LC cells in which
the electrodes are stripes of 1.2 mm width separated by a distance of 50 pum, it was possible to study the properties of
Ag-5CB nematic nanocomposites by applying the external electric field either in the plane or perpendicular to the plane
of the films. The results were compared with those obtained for undoped nematic 5CB in identical configurations of the
experiments.
"[IMenekTPUYHO U eneKTPUYHO XapakTepusnmpaHe Ha 5CB HemaTHyeH TeueH KpuCTan, NerMpaH CbC CpedBLpHM
HaHo4acTuumn"
Pe3tome: THbHKM chunmm (25 pm) oT HaHOKOMNO3WTY, 0bpasyBaHu OT HemaTuueH TeveH kpuctan (TK) pentylcyano-biphenyl (5CB),
nerupan ¢ 0.5 TernoBHu% cpebbpHu (Ag) HaHocdepu cbe cpedeH avametbp ~ 10 nm, ca xapakTepuavpaHu C eneKTPUYEcKu
M3MepBaHNS M OMENEKTPUYHA CnekTpockonust B yecToTHaTa obnact ot 1 mHz go 100 kHz. Monssaiku TK KneTku, B KOUTO
eNeKTPOAMTE Ca MBMLM C LWMpuHa 1.2 mm, pasgeneHun Ha pasctosHue 50 um, ca nacnegsanu ceoiicTBata Ha Ag-5CB HemaTnyHuTe
HaHOKOMMO3UTI MPU MpWnaraHe Ha BBHLIHO ENEKTPUYECKO MOME B paBHWHATA Ha unMuTe, WK NEPReHOWKYNMAPHO Ha Hes.
PesyntaTtute ca cpaBHeHM C T€3u, MONyYeHn 3a HenerupaH HemaTuk SCB B MOEHTUYHN KOHUTYpaLmMK Ha ekcnepuMeHTUTe.
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[[7.34] Y.G. Marinov, G.B. Hadjichristov, A.G. Petrov, S.K. Prasad: "Electro-optic modulation by silica-
nanostructured nematic system (aerosil/7CB nanocomposite)", Composites Part B: Engineering 90
(2016) 471-477.
Abstract. We report an experimental study on the electro-optic (EO) response of thin (25 pum) films of a gel
nanocomposite produced from heptylcyanobiphenyl (7CB) nematic liquid crystal (LC) and 3 wt.% hydrophilic aerosil
nanoparticles (ANPs) of size ca. 7 nm. Under alternating-current (AC) electric field such films of nanostructured LC
exhibit a gradual increase of light transmittance with the increasing voltage, a reversible EO behavior of transmitted
light, as well as a specific effect of slightly varying amplitude-frequency EO modulation at the doubled frequency of the
driving electric field. The slope of the EO modulation characteristics of ANPs/7CB can be controlled by the field. These
features make the studied nematic nanocomposites attractive for EO modulation applications.
"EHeKTpo-OI'ITI/I‘-IHa moaynauus 4Ype3 HemaTU4iHa CUCTeMa, HAHOCTPYKTYpaHa CbC cunuuueB ABYOKUC
(aepocun/7CB HaHOKOMNO3UT)"
Pestome: lMpeacTaBeHo € eKCNepUMEHTanHo uacneaBaHe Ha enekTpo-ontuyHusa (EQ) oTknuk Ha TbHKM (25 um) dunmm oT ren
HaHOKOMMO3MT, NPOU3BEAEH OT HemaTuyeH TeueH kpuctan (TK) heptylcyanobiphenyl (7CB) v 3 TernoBHM% XvapounHu aepocunHm
HaHovacTiun (ANPs) ¢ pasmep npubnusutenHo 7 nm. B enektpuyecko none ¢ npomeHnue Tok (AC) TakuBa cunmu ot
HaHoCTpykTypupaH TK nokassaT MOCTENEHHO yBenuyaBaHe Ha CBETO-MPONYCKAHETO CW, KOraTo Ce YBEeNnW4aBa HarnpexeHweto,
obpatumo EO nosegeHne npu npornyckaHe Ha CBETNWHA, KaKTO 1 cneundindeH edekT Ha cnabo npomeHswa ce amnanuTyaHo-
yectotHa EO mopynauus npu yaBoeHaTa YecToTa Ha MpUROXEHOTO enekTpuyecko none. HaknoHbT Ha EO mopynaumoHHuTe
xapakrepuctukn Ha ANPs/7CB Moxe fa ce KOHTpormmpa C moneto. Teau 0CODEeHOCTW MpaBsAT M3CMeaBaHUTe HEMaTWUYHM
HaHOKOMMO3MTI NPUBNEKaTENHM 3a NpunoxeHns ¢ EO mogynaums.

[[7.35] Y.G. Marinov, G.B. Hadjichristov, A.G. Petrov, S.K. Prasad: "Photo-controllable electro-optics of
aerosil/7CB nanocomposite nematic doped with azo-bonded molecules”, J. Phys.: Conf. Ser. 682 (2016)
012030.
Abstract. We demonstrate that the electro-optics of nanostructured nematic liquid crystal (LC) doped with a small
amount of photoactive LC molecules can be efficiently controlled by light. In particular, the inclusion of 3 wt.%
azobenzene LC 4-(4'-ethoxyphenylazo)phenyl hexanoate (EPH) into a gel nanocomposite material produced from
nematic LC heptylcyanobiphenyl (7CB) and 3 wt.% hydrophilic silica nanoparticles of size ca. 7 nm (Aerosil 300)
allows both the static (the transmittance versus the voltage) and the dynamic (amplitude-frequency electro-optic
modulation) characteristics of thin films (25 pm) of such a complex LC system in an alternating-current electric field to
be enhanced by UV light at a wavelength of 375 nm. This photo-effect that is reversed with white light is based on the
photo-isomerization of the doped azobenzene molecules. The efficient photo control makes the considered EPH-doped
Aerosil/7CB photo-responsive nematic nanocomposites attractive for specific electro-optic applications.
"®oTO-KOHTPONMpPYEMa eNeKTPOo-onTHKa Ha aepockun/7CB HaHOKOMMNO3UTEH HeMaTuK, NernpaH ¢ a3o-CBbp3aHu
monekynu”
Pestome: [leMOHCTpUpaHO e, Ye €eneKTpo-ONTMKaTa Ha HaHOCTPYKTypupaH HemaTtudyeH TeuyeH kpuctan (TK), nmervpad ¢ manko
konuuecTo oToakTUBHM TK Monekynu, Moxe Aa 6bae eeKTMBHO KOHTPONMpaHa CbC CBETNMHA. [o-CneumanHo, BKIOYBAHETO Ha
3 TernoBHM% a3obensoneH TK 4-(4'-ethoxyphenylazo)phenyl hexanoate (EPH) B ren-HaHokoMnoswuTeH matepwar, MosyyeH oT
HemaTnueH TK heptylcyanobiphenyl (7CB) u 3 TernoBHn% xvapouiH HaHOHaCTULM CUMMLIMEB ABYOKUC C pa3mep npubnnsuTenHo
7 nm (Aerosil 300), n03B0NsBa KaKTO CTATUYHUTE XapPaKTEPUCTUKW (NPONYCKaHEe Ha CBETINMHA B 3aBMCUMOCT OT HaNPEeXeHMETo), Taka
W OMHAMWYHUTE XapaKTEPUCTUKM (aMMnUTYAHO-YECTOTHA EeneKTPo-OMTUYHa Mogynauws) Ha TbHKM unMu (25 um) Ha Takasa
komnnekcHa TK cuctema B NpOMEHNMBO-TOKOBO EMEKTPUYECKO none, Aa Ce 3acunsar oT cBeTnuMHa B YB obnacT Ha cnektbpa, ¢
ObIDKMHA Ha BbnHata 375 nm. Tosn choToedekT, KOMTO ce obpblia C OCBeTsBaHe C Osna CBETNMHA, Ce OCHOBaBa Ha (hOTO-
nsomepusaumaTa Ha nerupawymte asobeH3onHM Morekynu. EdekTUBHMAT (hOTOKOHTPON npasu pasrnexgaHnte OTOaKTUBHM
HEeMaTU4HW HaHOKOMMNO3uTK — nerupanuTe ¢ EPH Aerosil/7CB, atpakTiBHM 3a cnieyndnyHmn enexkTpo-onTUYHM NPUNOXEHMS.

[[7.36] G.B. Hadjichristov, Y.G. Marinov: "Photoresponsive azo-doped aerosil/7CB nematic liquid-crystalline
nanocomposite films: the role of polyimide alignment layers of the films", J. Phys.: Conf. Ser. 780 (2017)
012008.
Abstract. We studied thin films (25 pm-thick) of nanomaterials composed from 3 wt.% aerosil nanospheres and the
room-temperature nematic liquid crystal 4-n-heptyl cyanobiphenyl (7CB). The inclusion of 3 wt.% of the photoactive
liquid crystal 4-(4'-ethoxyphenylazo)phenyl hexanoate (EPH) in the aerosil/7CB nanostructured nematics make them
photoresponsive. The films had alignment layers from rubbed polyimide (PI). Our study is concentrated on the
inspection of the Pl-role for the photo-stimulated electro-optical properties of the considered EPH-doped aerosil/7CB
nanocomposite films.
"®oTopearupalyu aso-nerupaiu aepocnn/7CB HeMaTUYHM TEYHO-KPUCTANHU HAHOKOMNO3NTHU PUNMU: ponATa Ha
NONUUMUAHNTE OPUEHTUPaLLM cnoeBe Ha unmuTe”
Pesiome: MacnepaHu ca TuHKM punmu (c gebermHa 25 pm) OT HaHoMaTepuanu, CbCTaBeHU OT 3 TErnoBHM% aepOCUITHN
HaHocdepyn 1 HemaTuyeH TeveH kpuctan 4-n-heptyl cyanobiphenyl (7CB) (HemaTvk npu cTaiHa Temnepatypa). BknioyBaHeTo Ha 3
Tern.% o1 oToakTMBHMS TeyeH kpucTan 4-(4'-ethoxyphenylazo)phenyl hexanoate (EPH) B aepocun/7CB HaHoCTpykTypupaHuTe
HemaTtuuu v npasu dotopearvpalin. GunMuTe MMaT OpUEHTMPALLM crioeBe OT HaTtput nonmuimung (Pl). Haweto nscnensane e
CbCPESOTOYEHO BbPXY NpoBepkaTa Ha ponsTa Ha Pl 3a oTo-CTUMYNMpaHUTE eNeKTPO-ONTUYHI CBOMCTBA Ha pasrnexaaHnte EPH-
nervpanmn aepocun/7CB HaHOKOMMO3UTHM UMM,
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[[7.37] G.B Hadjichristov, Y.G Marinov, A.G. Petrov, S.K. Prasad: "Photoresponsive azo-doped aerosil/7CB
nematic nanocomposites: the effect from concentration of the azobenzene photoactive agent", J. Phys.:
Conf. Ser. 794 (2017) 012037.

Abstract. We studied nanomaterials composed from 3 wt.% aerosil nanospheres and the room-temperature nematic

liquid crystal 4-n-heptyl cyanobiphenyl (7CB), as doped with the photoactive liquid crystal 4-(4'-

ethoxyphenylazo)phenyl hexanoate (EPH). The molecules of the azobenzene photoactive agent EPH were included at

concentration ranging from 1 wt.% to 10 wt.%. The object of our interest is the effect of the EPH amount on the

photosensitized electro-optical properties of thin films of aerosil/7CB/EPH nematic nanocomposites.

"®oTopearnpalym aso-nernpaHu aepocun/7CB HeMaTU4HN HAHOKOMNO3NTH: e(IEKTHLT OT KOHLIEHTPALMATA Ha a306eH30MHUA

thoTOaKTUBEH areHT"

Pestome: V3cnensaqu ca HaHOMaTepuani, CbCTaBeHN OT 3 TErnoBHWUY% aepOCUIHU HAHOCHEPU W HEMATWYEH TeyeH KpucTan 4-n-
xenTun uwaHobudennn (7CB) — HemaTuk npu cTailHa TemnepaTtypa, NlerMpaHn C (OTOAKTUBHWA TeuyeH kpuctan 4-(4'-
eTokcmdeHnnaso)genun xekcaHoat (EPH). Mornekynute Ha asobeHsonHust cotoaktueeH areHT EPH ca BkmioyeHu npw
KOHLeHTpauws, Bapupawa ot 1 TernoseH% Lo 10 TernoBHM%. OBeKTbT Ha MHTEpEC e BIMSIHMETO Ha komnyecTBoTo EPH BBbpXy
(hOTOUYBCTBUTENHUTE ENEKTPO-ONTUYHM CBOMCTBA Ha ThHKWUTE (UMM OT HEMATUYHM HaHoKoMMo3uTu aerosil/7CB/EPH.

[F7.38] Y.G. Marinov, M. P. Marinov, G. B. Hadjichristov*, A. G. Petrov, S. K. Prasad, L. Marino, N. Scaramuzza:
"Dielectric study of azo-doped aerosil/7CB nematic nanocomposite upon UV light", J. Phys.: Conf. Ser.
780 (2017) 012009.
Abstract. We studied three-component nanocomposite produced from nano-filled nematic by doping with photoactive
azobenzene liquid crystal 4-(4'-ethoxyphenylazo)phenyl hexanoate (EPH) at concentration of 3 wt.%. The photo-
insensitive host nanocomposite material (the filled nematic) was a gel formed from the nematic 4-n-heptyl
cyanobiphenyl (7CB) and 3 wt.% of silica nanospheres (hydrophilic Aerosil 300) of size ca. 7 nm. The electrochemical
impedance spectroscopy was applied to determine the UV-light-produced effect in EPH-doped aerosil/7CB upon
continuous frans-to-cis photoisomerization of EPH molecules by varying the UV light intensity. The effect from UV
illumination on the dielectric permittivity function of the studied photoresponsive nematic nanocomposite was analyzed
at a room temperature in the frequency range 0.5 Hz — 200 kHz.

"[lnenekTpuyHO U3cneaBaHe Ha a3o-nermpaH aepocun/7CB HemaTu4yeH HaHOKOMNO3WT nog YB cBeTnnHa”
Pesiome: M3cnegeaHn ca TpU-KOMMOHEHTHU HAHOKOMMO3WTM, MOMYYEHW OT HAHOHAMBIHEH HEMATWK Ype3 LOMMHT ¢ (DOTOAKTUBEH
asobeH3oneH TeueH kpuctan 4-(4'-eTokcudennnaso) cenun xekcaHoat (EPH) npu koHueHTpaums 3 TernosHu%. ®oto-
HEYYBCTBUTESTHUSAT HAHOKOMMO3UTEH MaTepuan Ha ‘AoMakuHa' (HambMHEHWAT HEMATHUK) NpeLCTaBnsABa refl, GOPMMPaH 0T HeMaTmka
4-n-xentun umaHobudgpenun (7CB) u 3 TermoBHu% OT HaHocdepu Ha cunmumeB okuc (xuppodmned Aerosil 300) ¢ pa3smep
npubnusutenHo 7 nm. 3a onpeaensHe Ha edpekTa OT 0cBeTABaHe ¢ YB ceeTnuHa, 3a EPH-nervpan aepocun/7CB npu HenpekbcHaTa
mpaHc-yuc oTonsomepusaums Ha EPH monekynute e npunoxeHa enekTpoXMMWYHa MMMESaHCHa CNEeKTPOCKONWS, Npu Bapuauus
Ha wHTeH3uTeTa Ha YB cBetnuHata. EdektvT 0T YB ocBeTsiBaHETO Bbpxy (PyHKUMSITA HA AWENEKTPUYHA NPOHMLIAEMOCT Ha
n3cnepBaHms otopearypaly HeMaTM4eH HaHOKOMMO3NT e aHanuaupaH Npu cTaitHa TemnepaTtypa B YecToTHWsA auanasoH 0.5 Hz -
200 kHz.

[[7.39] H.K. Koduru, L. Marino, F. Scarpelli, A.G. Petrov, Y.G. Marinov, G.B. Hadjichristov, M.T. lliev, N.
Scaramuzza: "Structural and dielectric properties of NalO4 — complexed PEO/PVP blended solid polymer
electrolytes”, Curr. Appl. Phys. 17 (2017) 1518-1531.

Abstract. Poly (ethylene oxide) (PEO)/Polyvinyl pyrrolidone (PVP) blended solid polymer electrolytes complexed with

NalO4 salt at different weight percentage ratios were prepared using solution casting technique. Effect of salt

complexation on structural properties of pure blend (PEO/PVP) electrolyte was investigated by X-ray diffraction (XRD),

Raman spectroscopy and Scanning electron microscopic (SEM) studies. Modifications in glass transition temperature

and thermal stability of the blend electrolytes were measured by differential scanning calorimetry (DSC) and

thermogravimetric analysis (TGA) studies. The determined refractive index values from optical absorption spectra were
found to increase with the increase of salt concentration. Impedance measurements were made in the frequency range of

0.1 Hz — 1 MHz to explore dielectric response and ion dynamics of the blend electrolytes as a function of NalO, salt

concentration. The PEO/PVP blend complexed with 10 wt% of NalO* salt was demonstrated higher room temperature

conductivity of 1.56 x 10”7 S/cm. The temperature dependence of DC conductivity of blend electrolytes was followed

the Arrhenius behaviour. Determined diffusion coefficients (D™*") using Trukhan model and estimated mobility (u)

values of sodium ions were increased with increase of salt concentration. To get the further insights into the ion

dynamics, the complex dielectric permittivity has been modeled with Havriliak-Negami function.

"CTPYKTYpHU U ANENEeKTPUYHM CBOWCTBA Ha CMeceHn TBbpAK nonumepHu enektponut PEO/PVP B komnekc ¢

NalO,”

Pestome: M3nonssarikn TexHukaTa Ha OTNIMBKA OT PasTBOP, Ca MPUFOTBEHWM CMECEHW TBLbPAM MONMMEPHW EneKkTponuTh OT

nonu(etuneHos okuc) (PEO) u nonueuuun nuponugoH (PVP), komnnekcupaHu cbe conta NalOs B pasnuyHu TernosHu

CbOTHOLLEHMS. EcpekTnbT OT 0OpasyBaHe Ha KOMNMEKC CbC COMTa BbPXY CTPYKTYPHUTE CBOICTBA HA €MeKTponuTa OT yucTata cMec
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(PEO/PVP) e uscneasaH 4pes peHTreHoBa audpakums (XRD), PamaHoBa cnekTpockonus 1 ckaHupalla enekTpoHHa MUKPOCKONus
(SEM). WN3meHeHusTa B TemnepaTypaTa Ha CTbKMOBWAHO-00pa3yBaluMs MPEXo4 M TepMUdHaTa CTabUmHOCT Ha CMeceHuTe
ENEKTPONINTM € M3MepeHa uYpe3 audepeHunanHa ckaHupawa kanopumetpus (DSC) u TepmorpaBumeTtpuyeH aHanns (TGA).
YCTaHOBEHO €, Ye onpedeneHnTe oT ONTUYHUTE abCOpPOLIMOHHM CMIEKTPK CTOMHOCTW Ha MOKasaTens Ha MpevynBaHe HapacTear C
YBEMNMYaBaHETO Ha KOHLEHTpaLMaTa Ha conTa. MamepBaHusaTa Ha uMnefaHca ca HanpaBeHu B YecToTeH ananasoH 0.1 Hz — 1 MHz
3a [a ce u3crneaBa AuenekTpuyHaTa peakums W MoHHaTa AMHaMKKa Ha CMECEHUTE eNeKTPONUTU KaTo (DYHKLMS Ha KOHLEeHTpaLusTa
Ha conta NalOs. Cmecta PEO/PVP, B komnnekc ¢ NalO4 con npu koHueHTpaums 10 TernoBHM% nokassa no-BUCOKa NPOBOAUMOCT
npu cTaiiHa Temnepatypa, paBHa Ha 1.56 x 107 S/cm. TemnepaTypHaTa 3aBMCMMOCT Ha MOCTOSHHO-TOKOBAaTa MPOBOAMMOCT Ha
CMeCeHuTe enekTponuTM crnefsa 3aBucumocTTa Ha ApeHuyc. KoeduumeHTnte Ha audysus (DNa+), onpepeneHn ¢ nomoLiTa Ha
mogena Ha Trukhan u um34nuCreHUTe CTOMHOCTM Ha MOABWXHOCTTA (J) Ha HaTpWeBWTE WOHW, pacTaT C YBenW4yaBaHe Ha
KOHLEHTpauusTa Ha conta. 3a Ja Ce Momyyn no-HaTaTbluHa MPeAcTaBa 3a MOHHATa AMHAMMKa, KOMMMEeKcHaTa AMEeNeKTpuyHa
Bb3NPUEMYNBOCT € MOAeNMpaHa ¢ yHkums Ha Havriliak-Negami.

[F7.40] H.K. Koduru, K.K. Kondamareddy, M.T. lliev, Y.G. Marinov, G.B. Hadjichristov, D. Karashanova, N.
Scaramuzza: "Synergetic effect of TiO, nano filler additives on conductivity and dielectric properties of
PEO/PVP nanocomposite electrolytes for electrochemical cell applications", J. Phys.: Conf. Ser. 780
(2017) 012006.

Abstract. Sodium-ion conducting PEO/PVP blend based solid polymer electrolyte films complexed with NalO, salt and
nano-sized TiO, fillers are fabricated by employing a solution casting technique for Na-ion battery applications.
Measurements of X-ray diffraction (XRD) and thermogravimetric analysis (TGA) are carried out to investigate the
crystallinity and thermal stability of the solid polymer electrolytes. Scanning electron microscopy (SEM) and
Transmission electron microscopy (TEM) studies are performed to understand the modifications in surface
morphological features and to evaluate the size and distribution of dispersed nano-sized TiO, fillers. The room
temperature ionic conductivities of polymer electrolyte films are investigated by impedance analysis in the frequency
range 1 MHz — 1 Hz. The nano-sized TiO, (3 wt%) filled composite electrolyte of ‘PEO/PVP/NalO4 (10 wt%)’
demonstrates a maximum room temperature conductivity of 9.82 x 10°® S/cm. The influence of TiO, filler on
conductivity and dielectric properties are presented in this report.

“CuHepreTuyeH edekt ot gobaBkute Ha TiO; HaHO NBAHMTEN BbPXY NPOBOAUMOCTTA U ANENEKTPUYHUTE

cBoiicTBa Ha PEO/PVP HaHOKOMMO3UTHU eNEKTPONUTM 3a NPUNOKEHUS B NEKTPOXUMUYHM KNeTKn”

Pestome: Ypes n3nonssaHe Ha TEXHWKA Ha OTNMBKA OT pa3TBop, 3a Na-MoHHK BaTepum ca MPUroTBEHM HATPUN-MOHHO-NPOBOASLLM

TBbPAW NONMMEPHU ENEKTPONUTHU nnMn Ha ocHoeaTa Ha PEO/PVP cmeck, komnnekcupanu ¢ NalO4 con u HaHo-pa3mepHm TiOz

MbAHUTENM. 3a Aa ce U3cnenBaT KpUCTanHOCTTa U TepMUYHaTa CTabunHOCT Ha TBbPAUTE NOMMMEPHN ENEKTPONUTH, Ca NPOBEAEHM

n3mepBaHus ¢ peHTreHoBa gudpakums (XRD) n TepmorpaBumeTpuyeH aHanua (TGA). /3BbpLueHm ca n3cneaBaHmus CbC CkaHupalya

enekTpoHHa Mukpockonus (SEM) u TpaHCMMCKMOHHA enekTpoHHa Mukpockonus (TEM), 3a ga ce ycCTaHOBAT NpOMeHWTE B

MOPCHOMOTMYHUTE XapaKTEPUCTVKM Ha MOBBPXHOCTTA M Aa Ce OLeHW pasmepa W pasnpefeneHueTo Ha AWCNeprupaHuTe HaHo-

pasvepHn TiOz mbnHuTenn. MoHHata npOBOAMMOCT Ha MONMMMEpHMTE eNeKTPONMTHM (UNMM Mpu CTaliHa Temnepatypa e

n3cneaBaHa Ypes UMNepaHceH aHanua B YectoTeH auanasoH 1 MHz — 1 Hz. Komnosuthusat enextponut ot PEO/PVP/NalOs (10

TErnoBHW %), HambnHeH ¢ HaHopasMepHu TiO2 (3 TernoBHU%), NOKa3Ba MakcuManHa npoBoaUMOcCT, paeHa Ha 9.82 x 10-6 S/cm, npu

cTaiHa Temnepatypa. okasaHo e CbLUO U BNMSHMETO Ha MbnHuTens TiO2 BbpXy NPOBOAMMOCTTA W AWENEKTPUYHUTE CBOICTBA.

[[7.41] Y.G. Marinov, G.B. Hadjichristov, A.G. Petrov, H.K Koduru, L. Marino, N. Scaramuzza: "Dielectric and
electrical behaviours of polymeric (PEO/PVP):NalOs composite for solid electrolytes batteries”, J. Phys.:
Conf. Ser. 794 (2017) 012020.
Abstract. Composite material prepared from polyethylene oxide (PEO) and polyvinylpyrrolidone (PVP) doped with
Sodium (meta)periodate (NalO4) salt was studied by complex impedance spectroscopy at room temperature. The
polymers PEO and PVP were mixed in a weight ratio 70:30 %, and the concentration of the embedded NalO, compound
was 7.5 wt.%. The effect from NalQ, filler on the dielectric permittivity of the three-component mixed system was
analyzed in the frequency range 0.1 Hz — 1 MHz. As compared with the two-component polymer host PEO/PVP, a
distinctly enhanced electrical and dielectrical response and an increase of the value of dielectric constant of the
polymeric (PEO/PVP):NalO, composite were present. This suggests the potential of this material for soft electronics and
applications such as solid electrolytes.
"[lnenekTpMYHO U enexkTpuyecko nosegeHne Ha nonumepeH (PEO/PVP):NalO; komno3ut 3a 6atepun ¢ TBbLpAK
enekrponutu”
Pe3tome: KomnosuteH matepuan, nonyyeH ot nonmetuneHos okuc (PEO) n nonmeuHunnuponungoH (PVP), nervpaH cbe con HaTpues
(meTa) nepuogart (NalOs), e uscnensaH npu CTaitHa TemnepaTypa Ypes KOMMNeKcHa UMneaaHcHa cnektpockonus. Monumepute PEO
n PVP ca cmecenm B TernoBHo cboTHoweHue 70:30%, a koHueHTpauusTa Ha BrpageHoTo NalOs cheguHenne e 7,5 TernoBHn%.
EdektsT o1 NalO4 mbriHnTens Bbpxy AUEneKTpuiHaTa Bb3npueMUynBOCT Ha TPU-KOMMOHEHTHATa CMeCeHa CCTeMa e aHanu3npaH B
yectoTeH ananasoH 0.1 Hz — 1 MHz. B cpaBHeHue ¢ ABy-kOMNOHeHTHUs 6a3oB nonumep PEO/PVP, Hanuue e sicHo 3acureHarta
enekTpuyecka W AMENeKTPUYHA peakumust U yBeNnuYeHne Ha CTOMHOCTTA Ha AMENeKTPUYHA KOHCTaHTa Ha MOMMMEPHUS KOMMO3WT
(PEO/PVP):NalO4. ToBa nopckassa NoTeHUMana Ha TO3u MaTepuan 3a nnacTuiHata enekTpoHuKa W MPUIOXEHWs, Tak1Ba KaTo 3a
TBBPAN ENEKTPONUTY.

16



[F7.42] G.B. Hadjichristov, Y.G. Marinov, A.G. Petrov, S.K. Prasad: "Light-stimulated electro-optics by azo-
doped aerosil/7CB nanocomposites", Opto-Electronics Review 26 (2018) 172-182.
Abstract. Photoactive nanofilled nematic is proposed. Stable three-component photoresponsive nanocomposite was
prepared from photo-insensitive nanofilled nematic by inclusion of 3 wt.% azobenzene-containing photoactive mesogen
4-(4’-ethoxyphenylazo)phenyl hexanoate (EPH). The host nanofilled nematic was produced from the room-temperature
nematic liquid crystal 4-n-heptyl cyanobiphenyl (7CB) and 3 wt.% filler of Aerosil 300 hydrophilic silica nanospheres
of size 7 nm. Apparent effect of stimulation with a relatively weak continuous illumination by UV light (375 nm
wavelength) takes place for both the alternating-current electric field-dependent optical transmittance and the electro-
optical amplitude-frequency modulation by thin films (25 um thick) of the EPH/aerosil/7CB nanocomposite. The light-
stimulated electro-optics of EPH-doped aerosil/7CB films and the corresponding reversible light control are achieved
through trans-cis-trans photoisomerization of the photoactive agent EPH. As such, the initial electro-optical response of
the studied photoactive nanocomposites is recovered with continuous blue-light illumination. The examined
EPH/aerosil/7CB nanocomposites exhibit photo-controllable electro-optical response that is of practical interest.
"CBeTNUHHO-CTUMYNMPaHa eNeKTPOo-ONTHKa C a3o-nerupaHu aepocun/7CB HaHoKoMNO3UTH"
Pestome: lNpennoxeH e pOTOAKTMBEH HAHOHAMbIIHEH HemaTuk. CTabuneH TPU-KOMMOHEHTEH (hoTopearspaly HaHoKomnoaut 6e
MpUroTBeH OT (DOTO-HEYYBCTBMTENEH HAHOHAMbMIHEH HEMATUK 4pe3 BKMKOYBaHE Ha 3 TernoBHW% a3obeH30M-Chabpxally
(hoToaKTUBEH MesoreH 4-(4'-eTokcmennnaso) ennn xekcaHoat (EPH). ba3oBuAT HaHOHAMbHEH HEMATUK € NONyYeH OT TEeYHUS
Kpuctan (HemaTuyeH Mpu cTailHa Temnepatypa) 4-n-xentun uwaHobuderun (7CB) m 3 ternoBHu% nbnHex o1 Aerosil 300 -
XMAPOUITHM HaHoCdepu € pa3Mep 7 nm OT cunmumeB AByokuc. O4yeBMAHUAT eDeKT Ha CTUMyNauus Npu CpaBHUTENHO cnabo
HenpeKbCHATO OCBeTsIBaHe CbC CBETNMHA OT YB obnact Ha cnekTbpa (Ob/kMHA Ha BbhHaTa 375 nm) ce nposiBsBa KaKTo B
33BMCMMOCTTa Ha OMTUYECKOTO NPOMyCKaHe OT MPOMEHMMBOTO ENEKTPUYECKO MOME, Taka U MpW eNneKkTpo-onTUYHaTa amniuTyaHO-
4ecToTHa Mogyrnauws ¢ TbHkM dunmu (gebenuHa 25 um) ot HaHokomnosuta EPH/aerosil/7CB. CseTnuHHO-CTUMynMpaHaTa
enekTpo-onTuka Ha EPH-nervpanmn dunmm ot aerosil/7CB 1 cboTBETHOTO 06paTMMO ynpaBneHne Ha CBETIMHATA, CE NOCTUraT Ypes
mpaHc-yuc-mpaHc GoTomsoMepu3aumsa Ha poToakTuBHUS areHT EPH. lMpu ToBa, MbpBOHAYaNMHMAT €NEeKTPOONTUYEH OTFOBOP Ha
nscrneaBaHuTe (POTOAKTMBHM HAHOKOMMO3WUTW CE Bb3CTAHOBSBA Ype3 OCBETABAHE C HEMpeKbCHaTa CUHA CBETNMHA. M3cneasaHuTe
HaHokomno3uTtn EPH/aerosil/7CB nposiBsBat h0TO-KOHTPOIMPYEM ENEKTPONTUYEH OTKIMK, KOWTO € OT NPaKTUYECKM MHTEPEC.

[F7.43] G.B. Hadjichristov, M.P. Marinov, Y.G. Marinov: "Dielectric Proof of the Photoresponse of Azo-Doped
Silica-Nanostructured Liquid Crystal", J. Phys. Technol. 1 (2017) 80-84.
Abstract. We have examined the photoresponse of azo-doped silica-nanostructured liquid crystal (LC) by means of
dielectric measurements through the electrical impedance spectroscopy. The studied material was the LC 4-n-heptyl
cyanobiphenyl (7CB) that was nanostructured with 3 wt.% silica nanoparticles of size ~ 7 nm. This nanocomposite was
photo-sensitized with the photoactive azobenzene LC 4-(4'-ethoxyphenylazo)phenyl hexanoate (EPH) at concentration
of 3 wt.%. Upon exposure on low-intensity ultra-violet (UV) light, a clear increase in the room-temperature dielectric
permittivity of the photoactive EPH-doped nanostructured LC was registered in the frequency range 0.5 Hz — 100 Hz.
Thus, the electrical impedance spectroscopy was able to detect the UV-light-produced effect in considered photoactive
nanomaterial resulting from frans-to-cis photoisomerization of EPH molecules (the photoactive nanodopants).
"[ueneKkTprMyHa npoBepka 3a hOTO-OTKNMKA Ha a30-A40TMPaH TeYeH KpUCTasn, HAHOCTPYKTYpMpaH CbC CUNULMEB
ABYyOKuc"
Pe3tome: MocpeacTBOM AMENEKTPUYHN U3MEPBAHUS YPe3 eNnekTpUYecka UMNeaaHcHa CrekTPOCKONUs € NpoBepeH POTo-0TKIMKa Ha
aso-fotupaH TeueH kpuctan (TK), HaHOCTpyKTypupaH CbC cunuuueB fasyokuc. Vscnensanust wmatepuan e TK 4-n-heptyl
cyanobiphenyl (7CB), KoTO e HaHOCTPYKTypupaH C 3 TernoBHW% HaHOYaCTMLM OT CUNMUMEB OBYOKMUC C pa3mep ~ 7 nm. Toan
HaHOKOMMO3MT CTaBa (POTOYYBCTBUTENEH C MOMOLLTA Ha (hOTOAKTMBHUSA a30beH3oneH TK 4-(4'-ethoxyphenylazo)phenyl hexanoate
(EPH) npu koHueHTpaums 3 TernoBHu%. Mpu usnaraHe Ha yntpa-Buonetosa (YB) cBeTNWHA C HUCKA WHTEH3MBHOCT, MpK CTalHa
Temnepatypa € pPerucTpupaHo $BHO MOBMLLABAHE HA [AMENEKTPUYHATA Bb3NPUEMYMBOCT Ha oToakTMeHUS EPH-gotupaH
HaHocTpykTypupaH TK B yectoTeH ananasoH 0.5 Hz — 100 Hz. Taka, enektpuyeckata UMneaaHcHa CNEKTPOCKONNS € B CbCTOsHUE Aa
petektupa edpekta oT YB cBetnuHa npu  pasmnexpanns  (hOTOAKTWBEH HaHOMaTepuan, B pesynTaT Ha mpaHc-yuc
thoTomsomepusaums Ha EPH monekynm (poToakTMBHUTE HAHOZONAHTH).

[[7.44] H.K. Koduru, F. Scarpelli, Y.G. Marinov, G.B. Hadjichristov, P.M. Rafailov, |.K. Miloushev, A.G. Petrov, N.
Godbert, L. Bruno, N. Scaramuzza: "Characterization of PEO/PVP/GO nanocomposite solid polymer
electrolyte membranes: microstructural, thermomechanical and conductivity properties”, lonics 24
(2018) 3459-3473.

Abstract. Poly (ethylene oxide) (PEO)/polyvinylpyrrolidone (PVP) blended nanocomposite polymers, incorporating

graphene oxide (GO) nano-sheets and embedded with NalO, salt, were prepared using solution casting technique. The

as-prepared nanocomposite electrolyte membranes were characterized by SEM, TEM, XRD, and Raman vibrational
spectroscopic techniques to confirm the dispersion of GO nano-sheets and to understand the synergistic properties of

GO/polymer interactions as a function of GO nanosheets concentration. GO fillers incorporated electrolyte membranes

demonstrated distinctive surface morphology composed of circular-shaped protuberances of different dimensions. The

decrease of Raman intensity ratio (Ip/Ig) and in-plane crystallite size (L,) values of the nanocomposites suggested the
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good dispersion and confinement of the GO nano-sheets. The optical properties of blend electrolyte films were studied
as a function of GO filler concentration using optical absorption and diffuse reflectance spectra. In reference to
PEO/PVP/NalQ,, the resultant PEO/PVP/NalO4/GO (0.4% in weight) electrolyte membrane demonstrated both an
increase in tensile strength of ca. 42% and in Young’s modulus of ca. 40%, improvements coupled with a maximum
fractured elongation of 3%. Through impedance spectroscopy analysis, the role of the GO nano-sheets onto the room
temperature conductivity properties of the prepared electrolyte membranes has been probed.

"Xapaktepuaupane Ha PEO/PVP/GO HaHOKOMNO3UTHM TBbPAM NONIMMEPHMN €NEKTPOSIUTHU MeMOpaHu:
MUKPOCTPYKTYPHU, TEPMOMEXaHUYHN U NPOBOAALIM CBOMCTBA"

Pe3stome: lMpucmecenu nonm (etuneHos okuc) (PEO)/nonmeunmnnmnponngoH (PVP) HaHOKOMMNO3UTHU NONMMMEPH, BKKOYBALLM HAHO-
nuctyeta Ha rpacgeHoB okuc (GO) m BrpageHa NalOs com, ca mpuroTBEHW C MOMOLLTA HAa TEXHWKA Ha OTIMBKA OT Pa3TBOP.
[MpUroTBEHMTE HAHOKOMMO3UTHW ENEKTPONIMTHU MemOpaHu ca xapaktepusupann cbe SEM, TEM, XRD n Raman BubpaumnoHHa
CNEKTPOCKONMYHA TEXHWKA, 3a Aa ce NoTBbpaM Ancnepeusta Ha GO HaHo-nucTyeTa U fa ce pasbepar CUHepPryHUTe CBONCTBA Ha
B3aumopeiicTeuaTa GO/nonMmep kato (PYHKUMSI OT KOHLEHTpauusiTa Ha HaHo-nuctyetata GO. EnekTponutHuTe MemOpanu c
BkMtoveHn GO MbAHWTENM [EeMOHCTpUpaxa XapakTepHa MOpEONorMs Ha MOBLPXHOCTTA, CbCTaBeHa OT KPbroBO-ODOPMEHM
WN3MbKHAMoCTW C pa3nuyHu pasmepu. HamanewneTo Ha OTHOWeHWeTo Ha PamaHoBute uHTeHauTeTn (Io/le) M CTOMHOCTUTE Ha
kpuctanHus pasmep (La) B paBHUHATa Ha MemBpaHuTe Ha HAHOKOMMO3UTUTE NMoka3sea Aobpata AnCnepeus W BKIIOYBAHETO Ha HaHO-
nuctyeta GO. ONTUYHUTE CBOMCTBA HA MPUCMECEHWUTE ENEKTPONNTHA (hinMm Bsixa M3cneaBaHu KaTo (OYHKLUMS Ha KOHLEHTpauusTa
Ha GO mbrHKUTeNs, Non3Baikm ONTUYHA CNEKTPOCKONWSA Ha NormbluaHe U audy3sHo oTpaxeHue. Mo oTHoweHue Ha PEO/PVP/NalOs,
nonyyeHata PEO/PVP/NalO4/GO(0.4 TernoHn%) enexktponutHa mMemGpaHa LEMOHCTpUpa YBENWYEHWe Ha SKOCTTa Ha OMbH OT
okomno 42 % v Ha mopyna Ha FOHr ¢ okono 40 % — nogobpeHusl, CbyeTaHn ¢ MaKCUMarHo Yynewo yabmkeHne ot 3 %. Ypes
MMNeSaHCeH CMEKTPOCKOMWYEH aHanu3 € M3cnedBaHa ponsta Ha HaHo-nuctyetata oT GO BbpXy MpOBOASALLMTE CBOWCTBA MpW
CTaiHa TemnepaTypa Ha NpUroTBEHUTE eNEKTPONMUTHU MeMBPaHM.

[[7.45] H.K. Koduru, Y.G. Marinov, F. Scarpelli, G.B. Hadjichristov, A.G. Petrov, N. Godbert, N. Scaramuzza:
"Polyethylene oxide (PEO) - Liquid crystal (E8) composite electrolyte membranes: microstructural,
electrical conductivity and dielectric studies”, J. Non-Crystal. Solids 499(1 Nov2018) (2018) 107-116.

Abstract. A series of flexible and free standing composite membranes based on polyethylene oxide (PEO) and the

nematic liquid crystal (LC) E8 were prepared using solution casting technique. The effect of the LC concentration on the

structural modifications of PEO/E8 LC composites was investigated by Fourier transform IR spectroscopy, X-ray
photoelectron spectroscopy (XPS), micro-Raman and differential scanning calorimetry (DSC). The electrochemical
impedance measurements were performed in the applied frequency range of 0.1 Hz — 2 MHz. The dielectric properties
of the PEO/E§ LC membranes were studied upon variation of the LC concentration and results were analyzed by

Kohlrausch — Williams — Watts and Havriliak — Negami formalisms. These investigations pointed out that LC doped

polymeric membranes display remarkable features that could be interested for their use as novel composite electrolytes

for rechargeable metal ions batteries.

"MonunetuneHokcug (PEO) - MemMOpaHu OT eNeKTPONUTHUA CbCTaBM C TeueH KpucTan (E8): MMKPOCTPYKTYpHY,

eneKTPonpPoBOAUMOCT U AUENeKTPUYHU nscneaBaHua”

Pe3tome: Cepust 0T rbBKaBM M CBOOOAHO-CTOSLLM KOMMO3UTHU MeMBpaHM Ha OCHOBaTa Ha nonueTtuneHos okuc (PEO) 1 HemaTtnyHmus

TeyeH kpuctan (TK) E8, Bsixa npuroTBeHu ¢ nomoLyTa Ha TEXHWKa Ha OTIMBKA OT pas3TBop. EDeKTbT Ha KoHueHTpauwsTa Ha TK

BbPXY CTPYKTypHUTE Moaudukauun Ha PEO/E8 komnosutute e uacneasaH ypes Oypue-tpaHchopmaumoHHa MY cnektpockonus,

PeHTreHoBa (pOTOENeKTpoHHa cnekTpockonnsg (XPS), Mukpo-PamaHoBa cnektpockonusi M AucdbepeHumManHa  ckanupalia

kanopumeTpus (DSC). ENekTpOXMMMYHM MMNEOAHCHU M3MEPBaHNS Ca M3BBPLUEHN B YecToTeH auanasoH ot 0.1 Hz — 2 MHz Ha

NPUIOXEHOTO enekTpuiHo none. JuenektpudiHute ceoitctea Ha PEO/E8 membBpaHuTe ca ucnensaqu npu pasninyHa KOHLEHTpaLms

Ha TK v pesyntatute ca aHanusupaHu ¢ nomowta Ha opmanuamute Ha Kohlrausch-Williams-Watts u Havriliak-Negami. Cnopen

TE3W Npoy4yBaHWs, MonMMepHUTE MembpaHu, nervpaHu ¢ TK, nokassaT 3abenexuTenHn xapakTepuctuku, kowto Guxa 6unm

WHTEPECHM 3a NON3BAHETO MM KaTO HOBM KOMMO3UTHM ENEKTPONNTY 3a Npe3apexaaemMy akymynaTopHu 6atepum ¢ MeTanHm NoHM.

[[7.46] G. Hadjichristov, T. Vlakhov, Y. Marinov: "Impedance and dielectric spectroscopy study of graphene-
doped liquid crystal E7", J. Phys. Conf. Ser. 1186 (2019) 012032.
Abstract. The change in electrical conductivity and dielectric response of liquid crystal (LC) E7 by doping with
graphene nanoparticles was experimentally studied by complex electrical impedance and dielectric spectroscopy over
the frequency range from 0.1 Hz to 1 MHz of the applied electric field. In the measured graphene/E7 nanocomposite
films (7 pm-thick, with planar orientation), graphene nanoflakes were dispersed in the nematic E7 at the concentration of
10 wt.%. Graphene nanodopants lead to a change of both electrical transport and dielectric permittivity of the LC E7
which should render improved electro-optic response of the considered room-temperature nanocomposite nematic films.
"MMneaaHcHO M AUENEKTPUYHO CNEKTPOCKONMYHO M3cneaBaHe Ha nermpaH ¢ rpadpeH TeveH kpucran E7"
Pestome: lNpomsaHaTa B enekTpuueckata NpoBOAWUMOCT U AMENeKTpUYHaTa peakums Ha TeveH kpuctan (TK) E7 upes gonwHr ¢
HaHoyacTuuy ot rpadpeH, Gelle ekcnepUMeHTanHO M3cneaBaHa Ype3 KOMMMeKcHa enekTpuyecka MMnedaHcHa W AuenekTpuyHa
cnekTpockonus B YectoTeH ananasoH ot 0.1 Hz 4o 1 MHz Ha npunoxeHOTO enekTpuyecko none. B namepBaHUTE HAHOKOMMO3UTHM
chunmu ¢ rpadper/E7 (¢ gebenHa 7 um, ¢ nnaHapHa opueHTaums), rpaceHoBUTE HAHO-MKOCIK Ca AUCTEPTUpaHn B HeMaTuiHus E7 B
KoHueHTpauma 10 TernosHM%. pacheHoBUTe HaHO-AONAHTM BOAAT 40 NMPOMSAHA KAKTO Ha eneKTPUYecKA TPaHCMopT, Taka 1 Ha
JuenekTpuyHata BbanpuemumBocT Ha TK E7, koeto 6u Tpsbsano pa fnoeede [0 nofobpeH €nekTpo-OnTWYEH OTKIMK Ha
pasrnexnaH1Te HaHOKOMMO3WUTHU HEMATUYHM UMK NPK CTanHa TemnepaTypa.
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[[7.47] Y. Marinov, G. Hadjichristov, P. Rafailov, S. Lin, V. Marinova, A. Petrov: "Optical, electro-optical,
electrical and dielectric characterization of nematic liquid crystal (E7) layers doped with graphene
nanoparticles for electro-optics", J. Phys. Conf. Ser. 1186 (2019) 012031(1-6).

Abstract. Thin (7 um) layers of nanocomposites from graphene nanoflakes (GrFs) dispersed at concentrations of 107

wt.% into the nematic liquid crystal (NLC) E7 were characterized by various investigation techniques, such as Raman

spectroscopy, impedance measurements and dielectric spectroscopy, as well as by electro-optical measurements (optical
transmittance of the NLC layers versus the voltage of the applied external AC electric field). Conducting behaviour,

dielectric permittivity and electric energy loss of our planar-aligned NLC layers at room temperature were analysed as a

function of frequency in the range from 0.5 Hz to 1 MHz. The analysis of experimental data indicates that the molecular

alignment through GrFs/NLC surface interactions is responsible for the reduction of the ionic conductivity of E7 NLC in
the presence of GrFs. As compared to pure LC E7, this leads to improved characteristics for the studied nanocomposites,
necessary in their practical applications in electro-optics.

"OHTVI‘-IHO, €J1IeKTPO-0NTUYHO, eNeKTPNYeCKO U ANENEeKTPUYHO XapaKTepusnpaHe Ha HeMaTU4HU croeBe C Te4YeH

kpucrtan (E7), nermpaH ¢ rpadpeHOBM HaHOYACTMLM 3a eNEKTPO-oNnTHUKa"

Pe3tome: ToHKM (7 Pm) crioeBe OT HAHOKOMMO3UTW OT rpacdeHoBM HaHo-nocnn (GrFs), gucneprupaqn npu KoHuUeHTpauum ot 103

TernoBH1% B HemaTW4HUs TeyeH kpuctan (HTK) E7, ca xapakTepusupaHi ¢ pasnnyHin TEXHWKM 3a u3cnedBaHe, kato PamaHosa

CMEKTPOCKONUSA, M3MepBaHe Ha WMMedaHca W AMEeneKTpuyHa CreKTPOCKONUs, KakTo M Ype3 eneKkTpo-OnTUYHW U3MepBaHns

(onTuyecko nponyckaHe Ha HTK cnoeseTe B 3aBMCMMOCT OT HanPEXEHUETO Ha MPUIOKEHOTO BLHLUIHO MPOMEHNUBO €MEKTPUYECKO

none). MPOBOAALLOTO XapaKTepucTuka, AMEeneKTpUYHaTa Bb3NPUEMYMBOCT M 3arybaTa Ha enekTpuyecka eHeprisi Ha HaluTe

nnaHapHo-opueHTupann HTK cnoese npu cTaiHa Temnepatypa, 6sxa aHanuavpaHu kato GyHKUMS Ha vecToTaTa B obnactta ot 0.5

Hz 0o 1 MHz. AHanu3bT Ha eKkcnepuMeHTamnHuTe AaHHM NOKasea, Ye HaMansBaHETO Ha WoHHaTa nposogumoct Ha E7 HTK B

NpUCHLCTBUETO Ha GrFs ce ALK HAa MONEKYNHOTO opueHTMpaHe Ype3 GriFs/HTK noBbpXHOCTHM B3aumopencTeus. B cpaBHeHue ¢

anctua TK E7, 3a uscneaBaHuTe HaHOKOMMO3NTW TOBA BOAM A0 NOAODOPEHW XapaKTepucTkM, HeObX0AMMM NPW NPaKTUYECKOTO UM

NPUIOXeHWe B eNeKTPo-onTukaTa.

[F7.48] G. Hadjichristov, Y. Marinov: "Electrical and light control of the optical transmittance of aerosil-7CB
nematic nanocomposites with photoizomerizable nematogenic liquid crystalline azo-molecules",
Nanoscience & Nanotechnology 19 (2019) art. 2(1-9).

Abstract. Being of practical importance for photo-controllable electro-optical (EO) applications based on nematic liquid
crystals, the photo-stimulated EO response of photoactive nematic nanocomposites was studied by thermo-optical and
EO measurements. Strong photo-induced effect upon alternating-current electric field was obtained by thin (25 um)
optical films of nematic nanocomposites illuminated with UV light at the wavelength of 375 nm. The investigated
nematic nanocomposites were produced from nematic liquid crystal 4-n-heptyl cyanobiphenyl (7CB) filled with 3 wt.%
aerosil nanoparticles of size ~ 7 nm, and further doped with 3 wt.% azobenzene nematogenic liquid crystalline
molecules. Through frans-cis photoisomerization of azobenzene nanodopants, the electric-field driven optical
transmittance of azo-doped aerosil/7CB films can be efficiently controlled by light.

"EﬂeKTpVI‘-IQCKM U CBETJZINHEH KOHTPOJ Ha onTUYHaTa NPONyCKNMBOCT Ha aepocun-?CB HeMaTU4yHu

HaHOKOMMNO3UTU C (*)OTOI/I3OMepI/I3yeMVI HeMaToreHHu Te4HOKpUcTanHu a30-M0ﬂeKyJ1VI"

Pe3tome: Tbii KaTo € OT MpaKTUYECKO 3HaveHue 3a hoTo-ynpaensemu enektpo-ontuiHu (EO) npunoxenns, ocHOBaBalyM ce Ha

HEMaTWUYHW TEYHW KpucTanm, poTo-cTumynupanata EO peakums Ha POTOAKTMBHUTE HEMATUYHM HAHOKOMMO3NTH € U3CTeaBaHa Ypes

TepMo-onTuyHM U EO uamepsanmusa. CuneH (hoTo-HOyUMpaH eeKT Npu NPOMEHNWBO-TOKOBO €NEKTPUYECcKo nomne 6e nonyyeH ot

TBHKY (25 M) ONTUYHU UMM OT HEMATUYHW HAHOKOMMO3MTL, OCBETEHM CbC CBETNMHA B YB cnekTpanHa obrnact, npu gbmxuHa Ha

BbfiHata 375 nm. WscregBaHuTe HEMaTWYHW HAHOKOMMO3WTM Ca MOMYYEHW OT HEeMaTUyeH TeuyeH kpuctan 4-n-xentun

LnaHobudeHnn (7CB), HambAHEH C a@POCUIHI HAHOYACTULYM NPW KOHLEHTpauus 3 TernoBHn%, C pasMep ~ 7 nm, U JOMbITHUTENHO

nerupaHu ¢ 3 TernoBHM% a300eH30MHM HEMaTOreHHW TEYHW KpUCTanHW Momekyru. Ypes mparc-yuc oTonsomepusauns Ha

a300€H30MHUTE HAHO-A0MaHTaHTU, KOMaHABAHOTO YPEe3 eNEKTPUYECKO NOJIe OMTUYHO MPOMyCkaHe Ha a3o-nerupaxute aepocun/7CB
hunmun, Moxe ga bbae ehekTUBHO KOHTPOMNMPAHO CbC CBETINHA.

[F7.49] G. Hadjichristov: "Reversible photo-switching of electro-optical response of thin optical films of
nematic nanocomposites, photo-sensitized with photoizomerizable photochromic nematogenic azo-
nanodopants”, Nanoscience & Nanotechnology 19 (2019) art. 1(1-9).

Abstract. The photo-induced effect on the electrically-controlled optical transmittance of photoactive azobenzene-doped
nematic nanocomposites, was studied by electro-optical measurements. The attention was focused on thin (25 pm)
optical films of such nanocomposite material produced from nano(aerosil)-filled nematic liquid crystal
heptylcyanobiphenyl (7CB) doped with molecules of azobenzene-containing photoactive nematogenic liquid crystal 4-
(4'-ethoxyphenylazo)phenyl hexanoate (EPH) at concentration of 3 wt.%. In the nematic nanocomposite, the aerosil
nanofillers of size ~ 7 nm were at concentration of 3 wt.%. Upon alternating-current electric field, the photo-induced
effect on the voltage-dependent light transmittance of acrosil/7CB/EPH is well pronounced, rather strong and reversible.
This occurs through the trans-cis-trans photoisomerization of EPH azo-bonded molecules that was induced in our case
by relatively weak illumination with switchable continuous light (either UV light at the wavelength of 375 nm, or light
in the blue). The effect from UV light intensity and the role of the photoisomerizable photochromic EPH nanodopants
for photo-controllable electro-optics of the nematic aerosil/7CB/EPH nanocomposite, were discussed.
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"O6paTMmo hoTO-NPeBKNIOYBAHE Ha €NEKTPO-ONTUYHUA OTKIUK HA TbHKU ONTUYHU PMIIMM OT HEMATUYHK
HaHOKOMMO3UTH, (POTOUYYBCTBUTESHU, C HOTO-U30Mepu3yeMun hOTOXPOMHU HEMaTOreHHU a30-HaHoAoNaHTK"
Pestome: Ypes enekTpo-onTUuYHW M3MepBaHWs € u3cneaBaH (OTO-MHOyuMpaHus edekT BbpXY ENEeKTPUYECKU-ynpaBnsemMoTo
ONTUYECKO MpOMyckaHe Ha (HOTOAKTUBHW a300€H30M-NErpaHn HeMaTUYHU HAHOKOMMNO3UTW. BHUMaHMETO e (hoKycupaHO BbpXy
TbHKYW (25 M) ONTUYHM UMK OT TaKbB HAHOKOMMO3UTEH MaTepuarn, NPoU3BeAeH OT HaHO(aepocun)-HambHEH HEMATUYEH TeYeH
kpuctan heptylcyanobiphenyl (7CB), nerupaH ¢ monekynu oT cbabpxaly, a300eH30meH (OTOaKTUBEH HEMATOrEHEH TEYEH kpucTan 4-
(4'-ethoxyphenylazo)phenyl hexanoate (EPH) npn koHueHTpaums 3 TernoBHn%. B HeMaTnyH1si HAHOKOMNO3WT, aEPOCUIHITE HaHO-
MbITHUTENN C pa3mep ~ 7 Nm ca B KOHUEHTpauus 3 TernosHn%. Mpu npunaraHe Ha MPOMEHNMBO-TOKOBO €MEKTpUYecko norne, ¢oTo-
WHAYLMPaHUAT edekT BbPXY 3aBUCELLOTO OT HanpexeHWeTo ceeTonponyckaHe npu aepocun/7CB/EPH e pobpe nspaseH, gocta
cuneH u obpatum. ToBa ce cry4Ba 4pe3 mpaHc-yuc-mpaHc otouzomepusaumsta Ha EPH a3o-cBbp3aHuTe mMonekynu, kosTo be
WHAYUMpaHa B HalmMs criyYan OT CPaBHUTENHO Criabo OCBETABAHE C MPEBKIOYBAHE HA HEMpeKbCcHaTa CBETMHA (YNTpaBMoNeToBa
CBETNMHA C ObITKMHA Ha BbHaTa OT 375 nm, unn CBETNMHA B CUHATA cnekTpanHa obnact). OBcbaeHn ca edekta OT MHTEH3UTETA
Ha ynTpaBWoneToBaTa CBETAMHA W ponsta Ha doTonsomepusyemute HoToXpoMHn EPH HanogonmaHnTw 3a hoTo-ynpasnsema
eNeKTPO-0NTIKa Ha HEMaTUYHUS HaHoKoMnosuT aepocun/7CB/EPH.

[[7.50] G.B. Hadjichristov, Y.G. Marinov, I.G. Spirov, G.K. Exner: "Light transmittance of aerosil/7CB nematic
nanocomposite materials doped with photoactive azobenzene nematogenic liquid crystal”, J. Phys.
Technol. 3 (2019) 22-26.

Abstract. Being of practical importance for photo-controllable electro-optical applications and devices based on nematic

liquid crystals (LCs), the photo-induced modification of the light transmittance of photoactive nematic nanocomposites

was studied as depending on both temperature and applied alternating-current electrical field. The studied
nanocomposite material was produced from nematic LC 4-n-heptyl cyanobiphenyl (7CB) filled with 3 wt.% aerosil
nanoparticles of size ~ 7 nm, and further doped with 3 wt.% azobenzene-containing nematogenic LC molecules. By
doping with photoactive azobenzene-containing LC, the aerosil/7CB nematic nanocomposite becomes photoresponsive.

Thin nematic films (25 pum thickness) of the produced azo-doped composite nanomaterial were examined. When

illuminated with UV light at the wavelength of 375 nm, they exhibit a significant enhancement of their electro-optical

response. In a certain temperature range, the electric-field driven optical transmittance of azo-doped aerosil/7CB films
can be efficiently controlled by light through trans-cis photoisomerization of azobenzene nanodopants.

"CBeTonponyckaHe Ha aepocun/7CB HeMaTU4YHM HAHOKOMMO3UTHU MaTepuanu, nerupalu ¢ GOToaKTUBEH

a300eH30MeH HeMaToreHeH TeyeH Kpucran"

Pe3tome: lNoHexe e OT MpaKTU4YECKO 3HaYEHWE 3a (HOTO-YNPaBMsSeMU eNeKTPO-ONTUYHM MPUIOXEHNS W YCTpoicTBa, 6asnpaHn Ha

HemaTuuHn TeuHu kpuctamm (TK), oTo-uHAyLMpaHaTa npoMsHa Ha CBETOMPOMYCKAHETO MNpu (POTOAKTMBHU HEMATUYHW

HaHOKOMMO3WTU € W3cnedBaHa B 3aBMCUMOCT OT Temrepatypata W MPUNOXEHOTO MPOMEHINMBO-TOKOBO ENeKTPUYECKO none.

/3cneaBaHnaT HaHOKOMMO3WUTEH MaTepuan e nomyyeH oT HematuyeH TK 4-n-xentun umaHobudpeHun (7CB), HambnHeH ¢ 3

TErnoBH1Y% aepoCUNHU HaHOYacTMUM ¢ pasMep ~ 7 nm W JOMbIHWUTENHO NnerupaH ¢ 3 TernoBHM% HematoreHHn TK monekynu,

cbabpxaliy a3obeH3on. YUpes gonuHr ¢ dotoakTueeH TK, cbabpkaly a300eH30m, HeMaTUYHUAT HaHoKkomnoauT aerosil/7CB cTaBa

coTo-pearvpall. bsixa u3cnegBaHu TbHKM HemaTuyHW unmn (gebenmHa 25 pm) OT monyyveHust aso-goTMPaH KOMMO3WUTEH

HaHomaTepwan. KoraTo ce ocBeTsBaT ¢ YB cBeTnMHa ¢ AbmkuHa Ha BbHaTa 375 nm, Te NoKa3saT 3HaYMTENHO YCUMBaHe Ha TexHWs

eNeKTPO-ONTUYEH OTKNMK. B onpegeneH TemnepaTypeH auanasoH, ynpasnisiBaHOTO OT ENEKTPUYECKO NOSe ONTUYECKO NPomnycKaHe Ha

aso-nervpaHu aepocun/7CB cunmu, moxe fa ObAe e(EKTMBHO KOHTPOMMPAHO CbC CBETNMHA MOCPEACTBOM  MPaHC-YUC
choTom3omMepu3aLms Ha a30beH3010BUTE HAHOLONAHTMW.

[[7.51] G.B. Hadjichristov, Tz.E. Ivanov, Y.G. Marinov, H.K. Koduru, N. Scaramuzza: "PEO-PVP-NalO, ion-
conducting polymer electrolyte: Inspection for ionic space charge polarization and charge trapping”,
Physica Status Solidi (A): Applications and Materials Science 216 (2019) 1800739.

Abstract. Ion-conductive solid polymer electrolytes composed from blends of poly-(ethylene oxide) (PEO) and

poly(vinylpyrrolidone) (PVP), as complexed with the ionic compound sodium periodate (NalO,), are inspected for the

presence of electric charge trapping (CT) and ionic space charge polarization (SCP) under static electric field. Thin films

(110 pm-thick) of these materials are produced at a ratio of the polymers PEO:PV =70:30 wt%, the concentration of

NalOy is 5, 7.5, or 10 wt%. The electrical current at room temperature, as well as the charging/discharging in the films

are studied as depending on applied voltage and time. At a detectable level, no SCP and CT processes in PEO-PVP-

NalO, are evidenced, in contrast to identical experiments by PEO film under the same experimental conditions. The

largely reduced SCP and CT are of importance for electrochemical applications of the considered ion-conducting PEO-

PVP-NalO, ion-polymer coupled system.

"PEO-PVP-NalO; #oHHO-npoBoaswW, nonuMmepeH enektponut: WHcnekuuss 3a nonspusaums Ha WOHHMA

NpocTpaHCTBEH 3apsaf 1 3a 3axBaT Ha 3apsaga”

Pestome: VIoHHO-NPOBOASAILM TBLPAN MOMUMEPHI ENEKTPONUTM, CbCTaBEHM OT CMec Ha nonu-(eTuneos okmc) (PEO) u nomm

(BuHMNMMponuaoH) (PVP), komnnekcupaHu ¢ MOHHOTO cbeauHeHue Hatpues nepuogat (NalOs), ca nposepeHn 3a Hanmnuue Ha

3axeaT Ha enektpuyecku 3apsa (CT) u 3a nonspusaums Ha NOHHWUA NPOCTpaHCTBEH 3apsaf (SCP) B cTaTMUHO enekTpuyecko none.

ToHkn cunmn (¢ pebenmia 110 um) oT Teau matepuanu ca MomyyYeHn Mpu CbOTHOWeEHWE Ha nonumepute PEO:PVP=70:30

TernoBHu%, a koHueHTpauusta Ha NalOs e 5, 7.5 urm 10 TernoBHn %. EnekTpuueckusiT TOK mpu CTaliHa Temnepatypa, Kakto 1

3apexpaaHeTo/paspexaaHeTo BbB (UIMATE Ca M3CNeaBaHu B 3aBUCUMOCT OT MPUMOXEHOTO HampexeHue w oT BpemeTo (f). Ha
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HWBOTO Ha feTekupns, He ce Habnogasat SCP 1 CT npouecu B PEO-PVP-NalO4, 3a pasnuka ot ugeHT4HM ekcnepumenTyn npu PEO
cunm npu cbluuTe ekcnepumMeHTanHu ycnosus. Hamanenute o ronsma ctened SCP u CT ca oT 3HaueHue 3a enekTpoXMMUYHN
NPUNOXEHNS Ha pasrnexaaHaTa noHHo-npoeoasila PEO-PVP-NalO4 ioH-nonumepHa cuctema.

[F7.52] H.K. Koduru, L. Bruno, Y.G. Marinov, G.B. Hadjichristov, N. Scaramuzza: "Mechanical and sodium ion
conductivity properties of graphene oxide-incorporated nanocomposite polymer electrolyte
membranes"”, J. Solid State Electrochem. 23 (2019) 2707-2722.

Abstract. Graphene oxide (GO) nano-sheets incorporated PEO/PVA composite membranes complexed with NalO, salt

at different concentrations were prepared using the solution casting technique. The nanocomposite PEO/PVA

membranes demonsrated improved mechanical tensile strength and Young’s modulus in comparision to pure PEO/PVA
blends. Impedance measurements were performed in the frequency range of 0.1 Hz—3MHz and at temperature in the
range of 30-70 °C. The pure blend electrolyte complexed with 20 wt.% of NalO, salt demonstrated Na+ ion
conductivity of 1.03 x 107’ S/cm at room temperature. Comparatively, PEO/PVA/NalO, (20 wt.%) blend electrolyte

membranes demonstrated one order increment in room temperature ionic conductivity as a result of incorporation of 0.9

wt% GO nanosheets. The effect of introducing GO nanosheets in the matrix of PEO/PVA blend electrolyte membranes

was noticed by means of increment in charge carriers, diffusivity and mobility of the ions.

"MexaHW4HN 1 HaTPUIH-MOHHO NPOBOASALLN CBOMCTBA HA HAHOKOMMO3UTHU NONIMMEPHU eNEKTPONIUTHU MeMOpaHu

C BKIKOYeH rpacheHOB OKUC B TAX"

Pe3tome: PEO/PVA komno3nTHn membpanm, komnnekcupanu ¢ NalO4 con B pasnuyHu KOHLEHTpaLMM 1 CbabpKaLLM HAaHO-NCTYETa

oT rpadgpeHoB okuc (GO), bsixa MPUrOTBEHM C MOMOLLTA Ha TEXHMKATa 3a OT/MBKA OT pa3TBop. B cpaBHeHwne ¢ unctn PEO/PVA cvech,

HaHokomnosuTHUTe PEO/PVA membpaHu JeMoHCTpupaT nofobpeHn MexaHnyHa SIKoCT Ha OfbH 1 Mogyn Ha HOHr. 3amepBaHusTa Ha

“MNeaaHca ca U3BbpLUeHU B YecToTeH auanasoH 0.1 Hz — 3MHz v npu Temnepartypa B auanasoHa 30 — 70 °C. YnucTust npucmeceH

enekTponut, komnnekcupad ¢ 20 TernosHM% NalOs con, nokassa Na* ronHa nposogumocTt 1.03 x 10-7 S/cm npu craiHa

Temnepatypa. Mpucmecenute enexktponutin Membpann PEO/PVA/NalO4(20 tern.%) AeMOHCTpUpaT HapacTBaHe ¢ eAuH NOpsimbK

Ha lOHHaTa NPOBOAMMOCT MPM CTaHa TemnepaTtypa B pe3ynTar Ha BKIloyBaHe Ha HaHo-nnctyeta GO npm 0.9 TernosHn%. EdekTsT

OT BbBEXAAHETO Ha HaHo-nucTyeTata GO B MaTpuyata Ha PEO/PVA npucmeceHute enektponutHin MembpaHu ce otbensisea ypes

HapacTBaHe Ha HoCUTenuTe Ha 3apsifa, AUdy3vBHOCTTA U MOLBWKHOCTTA Ha MOHUTE.

[[7.53] H.K. Koduru, Y.G. Marinov, G.B. Hadjichristov, N. Scaramuzza: "Characterization of polymer/liquid
crystal composite based electrolyte membranes for sodium ion battery applications", Solid State lonics
335 (2019) 86-96.
Abstract. A novel PEO/ES liquid crystal based composite solid polymer electrolyte membranes complexed with NalO,4
salt were prepared by the solution casting technique. The composite-salt complexations were examined by X-ray
diffraction (XRD), Fourier transform infrared (FTIR) spectroscopy, micro-Raman and X-ray photoelectron spectroscopy
(XPS) studies. Differential scanning calorimetry (DSC) studies confirmed the decrease of percentage of crystalline
portion in the matrix of electrolyte membranes upon that addition of NalO,4. The EIS studies evidenced for the increase
of ionic conductivity of the electrolytes upon increase of NalO, concentration and in the present study, PEO/ES
electrolyte complexed with 10 wt% of NalO, demonstrated higher room temperature ionic conductivity of 1.05x107
S/cm.
"XapakrepuaupaHe Ha eneKTPONUTHM MeMOpaHu Ha 6a3aTta Ha nonumep / Te4eH KPUCTan 3a HaTPMEeBU NOHHM
6arepuu”
Pestome: Mo mMeToaa Ha OTNMBKA HA pasTBOP Ca MOSTyYeHW HOBW TBBPAW MOMMMEPHM €NEKTPONUTHA MeMOPaHM, B KOMMMEKC ChbC
conta NalOa4, konto ca 6asupanu Ha PEO 1 TeveH kpuctan E8. KomnnekcupaHusita Mexay KOMnosuTa u conta ca u3crneaBaHm Ypes
peHTreHoBa audpakums  (XRD), Oypue-TpaHcdopmaumonHa cnektpockonusi  (FTIR), mukpo-PamaHoBa ¥ peHTreHosa
choToenekTpoHHa cnektpockonust (XPS). MpoyyBaHusTa ypes audepeHumanta ckanupaila kanopumetpus (DSC) notebpkaasar
HamansBaHeTO Ha MPOLEHTa Ha KpucTanHaTta 4YacT B MaTtpuuarta Ha enektponutHute MembpaHu npu pobaesHeto Ha NalOa.
W3acnepBanusTa upe3 EIS ceupetenctsar 3a noBuLLaBaHeTO Ha MOHHATa MPOBOAMMOCT Ha ENEKTPONUTUTE NpW yBenu4yaBaHe Ha
koHueHTpauwsTa Ha NalOs. B HacToswoTo npoyysare, enektponutsT PEO/ES, komnnekcnpat ¢ 10 wt% NalOs, gemoHcTpupa ioHHa
npoogumoct 1.05 x 10-7 S/cm npwu cTaiiHa Temneparypa.

[[7.54] G. Hadjichristov, Y. Marinov, A. Petrov, H. Koduru, N. Scaramuzza: "Polymer(PEO)-liquid crystal (LC E8)
composites: The effect from the LC inclusion”, J. Phys. Conf. Ser. 1186 (2019) 012020.

Abstract. The effect from the inclusion of nematic liquid crystal (LC) E8 into the polymer poly(ethylene oxide) (PEO)
was inspected by studying of structural and electrical properties of PEO-E8 composites at weight percentage of E8
ranging from 10 % to 50 %. Flexible PEO-ES films with a thickness of 0.1 mm were structurally characterized by X-ray
diffraction and X-ray photo-electron spectroscopy. The results obtained by our analyses indicate that a polymer- LC
intermolecular complex is formed by inclusion of E8 LC molecules in the PEO host at a certain their concentration level.
The structural properties of PEO-E8 composites were correlated with their electro-conducting properties as depending
on the E8 LC concentration. By the amount of the LC fraction one can achieve a controlled modification of the
structural and electro-conducting properties of the PEO-E8 material. As compared to PEO, the inclusion of E8 LC in the
PEO polymer matrix can lead to a considerably enhanced electrical conductivity of PEO-E8 composites.
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"Monumep(PEO)-Teuen kpuctan (TK E8) komnosutu: EcpekTnbT OT BKntouBaHeto Ha TK"

Pe3tome: EbekTbT OT BKMIOUBaHETO Ha HemaTuyeH TeueH kpuctan (TK) E8 B monumepa nonm(etuneHos okuc) (PEO) e nposepeH
ypes3 u3crneaBaHe Ha CTPYKTYPHM 1 enexkTpuyeckn ceonctea Ha PEO-E8 komnoantuTe, npu TernoseH npoueHT Ha E8, Bapupauy ot 10
% 0o 50 %. Mwekasu PEO-E8 counmn ¢ gebenuna 0.1 mm ca CTPYKTYpPHO XapakTepuaupaHu C peHTreHoBa ANdpakLms U peHTreHoBa
(hOTOENEKTPOHHA CnekTpockonus. PesynTtaTtute, NoMyyeHW OT HalWWTe aHanu3u, nokassar, ye ce obpasysa nonumep-TK mexay-
MOMeKyNneH Komnnekc ypes BknouaHe Ha E8 TK monekynu B PEO ‘nomakuHa’, npu onpefeneHo HUBO Ha TAXHaTa KOHLEHTpaLus.
CrpykTypHuTe cBoiicTBa Ha PEO-E8 komnosuTute ca KopenupaHu C TEXHWUTE eneKTPONpPOBOASALLM CBOWMCTBA, KAKTO 3aBWUCAT OT
koHUeHTpaumsTa Ha E8 TK. Ypes konmuectBoTo Ha (hpakumsita TK Moxe ga ce NOCTUrHE KOHTpOnMpaHa mogudvkaums Ha
CTPYKTYPHUTE K enekTponpoBoaswmTe caoictea Ha PEO-E8 matepuana. B cpaeHenne ¢ PEO, Bknousaneto Ha E8 TK B PEO
nonuMepHaTa MaTpuLa Moxe Aa AoBeAe 40 3HauMTenHO nogobpeHa enektpuyecka nposogumoct Ha PEO-ES8 komnosutuTe.

[[7.55] G.B. Hadjichristov, L. Pavlov, Y. Marinov, A.G. Petrov: "Laser light diffraction from 2D-layers of polymer-
dispersed liquid-crystal droplets", Proc. SPIE 7027 (2008) art. no. 70271M.
Abstract. An experimental study of coherent light diffraction by single layers composed of liquid-crystal (LC) micro-
droplets dispersed in a transparent solid polymer matrix is reported. The LC droplets with a linear-gradient size
distribution reach a mean diameter of several tens of micrometers and are organized in a planar two-dimensional film.
The controllable size of the LC droplets in the layer can be used for an efficient control of both transmittance and
diffraction of incident laser light.
"Oucbpakums Ha nasepHa cBeTNMHA oT 2D-cnoeBe OT NONMMEPHO-AUCTIEPrUPAHUA TEYHO-KPUCTANHM Kanuuum”
Pe3tome: [NpescTaBeHo e ekcnepuMeHTanHo U3cneaBaHe Ha AudpakLms Ha KOXEPEHTHa CBETINHA OT e4NHUYHM CMOEBe, ChCTaBEHN
OT TeuHo-kpucTanHu (TK) MuKpokanumum, aucneprpaHu B npospayHa TBbpha nonumepHa matpuua. Kanuuuute TK ¢ nuHeitHo-
rPaAMEHTHO pasnpefenieHne Ha pasmepa [OCTUraT CpefieH AMaMeTbp OT HAKOMKO AeCeTkU MUKPOMETPa M Ca OpraHusvpaHu B
nna1apeH AsymepeH unm. KoHtponupyemuat pasmep Ha TK kanuuuute B Cnosi MOXe Aa ce nonssa 3a eqheKTUBHO ynpaBneHne
KaKTO Ha NPOMyCKaHeTO, Taka 1 Ha AncpakLMATa Ha Najalla nasepHa cBeTnnHa.

[F7.56] IL. Stefanov, V.G. Ivanov, G.B. Hadjichristov: "Laser-induced thermo-lens in ion-implanted optically-
transparent polymer"”, Proc. SPIE 7501 (2009), art. no. 75010Q.
Abstract. A strong laser-induced thermo-lens (LITL) effect is found in optically-transparent ion-implanted polymer
upon irradiation by a cw laser with a power up to 100 mW (A = 532 nm). The effect is observed in bulk
polymethylmethacrylate (PMMA) implanted with silicon ions (Si"). A series of PMMA specimens is examined,
subjected to low-energy (50 keV) Si" implantation at various dosages in the range from 10' to 107 ions/cm”. The
thermo-lensing is unambiguously attributed to the modification of the subsurface region of the polymer upon the ion
implantation. Having a gradient refractive-index in-depth profile, the subsurface organic-carbonaceous layer produced in
the polymer by ion implantation, is responsible for the LITL effect observed in reflection geometry. The LITL occurs
due to optical absorption of the ion-implanted layer of a thickness of about 100 nm buried in a depth ~ 100 nm, and
subsequent laser-induced change in the refractive index of the Si'-implanted PMMA. Being of importance as
considering photonic applications of ion-implanted optically-transparent polymers, the LITL effect in Si'-implanted
PMMA is studied as a function of the implant dose, the incident laser power and incidence angle, and is linked to the
structure formed in this ion-implanted plastic.
"JlasepHo-MHAYLMPaHa TepMO-fella B NOHHO-MMNNIaHTUPaH ONTUYHO-NPO3paYeH nonumep”
Pestome: OTkput € cuneH edekT Ha nasepHo-uHayumpaHa tepmo-newa (JINTI) B WMOHHO-MMNNAHTMPaH OMTUYHO-NPO3PAYEH
nonumep npu obnbyBaHe ¢ HenpekbeHaT (cw) nasep ¢ mowHocT 4o 100 mW (A = 532 nm). EdektsT e HabniogaeaH B obemeH
nonumetunmetakpunat (MMMA), umnnaHTupaH cbe cunuunesn oHm (Sit). Macneasana e cepus o1 MIMMA obpa3suy, noanoxeHn Ha
UMNNaHTauus ¢ Hucka eHeprust (50 keV) Sit npu pasnuynm gosu B uHTepsana ot 10 go 1017 ioHa/cm2. HanuumeTo Ha Tepmo-nella
HeJBYCMUCIEHO Ce ObMXW Ha MoauduKaumMsaTa Ha NoA-NOBbPXHOCTHATA 30HA HAa NOMMMepa Npu MoHHaTa uMnnaHTauws. mainku
rpagueHTeH Npodun Ha nokasaTens Ha MpevyneaHe B AbNO0YMHA, MOA-NMOBBPXHOCTHWAT OpraHUyYHO-kKapbOHWU3MpaH Crnow,
chopmMpaH B nonmmepa vpes oHHa umnnaHTaums, npeaussukea JINTI edekta, HabnogaeaH B reomeTpus Ha otpaxeHue. JINTI
Bb3HMKBA MOpagM ONTUYHO MOMMbLUAHE, KOETO MMa WOHHO- MMNNaHTUpaHwaT crow ¢ gebenuHa okono 100 nm, ‘notoneH’ Ha
pbnbounHa ~ 100 nm, u kaTo pesynTar — nas3epHO-MHAYLMpaHa NPoOMsHAa B MoKasaTens Ha npevyneaHe Ha Sit-uMnnaHTMpaHus
IMMMA. Tb11 kaTo e OT 3HayeHue 3a POTOHHM NPUMNOKEHUS HA MOHHO-UMNMNAHTUPAHN ONTUYHO-NPO3payHu nonumepy, JINTI edbekTbT
B Si*-umnnantupad NMMMA e n3cnegBaH kato PyHKUMS Ha Ao3aTa Ha MMMaHTaLWs, MOLHOCTTa Ha NagalloTo Ta3epHO TbYEHME
bIba Ha NagaHe, W e CbNocTaBeH CbC CTPYKTypaTa, 0bpasyBaHa B Tasu NOHHO-MMNNAHTAPaHa nnacTuka.

[[7.57] G.B. Hadjichristov*, Y.G. Marinov, A.G. Petrov: "Electro-optical switching of gradient 2D-PDLC films",
AIP CP1203 (2010) 182-187.

Abstract. A tunable electro-optical switching is reported for single-layered polymer-dispersed liquid crystal (PDLC)
films, controlled by the film thickness. Thin planar film of two-dimensional layer of thickness continuously varying
from a few micrometers to several tens of micrometers is examined. The wedge-confined PDLC single layer contains E7
liquid-crystal microdroplets dispersed in a transparent polymer matrix of NOA65. The diameters of the droplets with a
linear-gradient size distribution along the wedge slope reach several tens of micrometers, defined by the wedge
geometry of the film. The electro-optical switching of the single-layered PDLC film is linked to its microstructure and
droplet organization.
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"ENeKTpo-onTMYHO NpeBkntoYBaHe Ha rpagueHTHu 2D-MAOTK dunmu”

Pestome: lNpencraBeHo e MpeHacTpOABaEMO €neKTPO-ONTUYHO MPEBKITHOYBAHE C e4HOCMOMHW MONMMEPHO-AMCNEPTVPaHI TEYHO-
kpuctanum (MATK) cdounmm, KOHTponmMpaHo ypes aebenvHata Ha unmute. M3cnegsaH e TbHbK NnaHapeH Gunm Ha OByM3MepeH
cnoi ¢ gebenuta, ¢ HeNpeKbCHaTa NPOMSIHA OT HAKOMNKO MUKPOMETPA A0 HSAKOMKO AeCeTk MUKpOMeTpa. KNMHOBNOHUAT eauHNYeH
cnoit ot MATK cbabpka MUKpoOKanuuum oT TeyeH kpuctan E7, gucneprupaHu B npo3payHa nonumepHa matpuua Ha NOAGS.
[nameTpuTe Ha KanuuuuTe C NUHEEH rpagueHT Ha pasnpeneneHne No HakoHa Ha KNWHa, AOCTUFAT HSKOMKO JEeCceTkn MUKPOMETpa,
onpeneneHn oT reOMeTpUsATa Ha KnuHa Ha dunma. EnekTpo-onTuiHOTO npeBkntoyBaHe Ha eaHocnoitms MOTK dunm e cBbp3aHo ¢
HeroBaTa MMKPOCTPYKTYpa M OpraHn3aLmsTa Ha kanuuure.

[F7.58] LL. Stefanov, H.Y. Stoyanov, E. Petrova, S.C. Russev, G.G. Tsutsumanova, G.B. Hadjichristov: "Laser
characterization of the depth profile of complex refractive index of PMMA implanted with 50 keV silicon
ions", Proc. SPIE 8770 (2013) art. no. 87701N.

Abstract. The depth profile of the complex refractive index of silicon ion (Si") implanted polymethylmethacrylate

(PMMA) is studied, in particular PMMA implanted with Si* ions accelerated to a relatively low energy of 50 keV and at

a fluence of 3.2 x 10" cm™. The ion-modified material with nano-clustered structure formed in the near(sub)surface

layer of a thickness of about 100 nm is optically characterized by simulation based on reflection ellipsometry

measurements at a wavelength of 632.8 nm (He-Ne laser). Being of importance for applications of ion-implanted

PMMA in integrated optics, optoelectronics and optical communications, the effect of the index depth profile of Si'-

implanted PMMA on the profile of the reflected laser beam due to laser-induced thermo-lensing in reflection is also

analyzed upon illumination with a low power cw laser (wavelength 532 nm, optical power 10 — 50 mW).

"JlasepHo xapakTepusupaHe Ha npochuna (B AbLNOOYMHA) HA KOMNNIEKCHUA NOKa3aTen Ha npeyynBaHe Ha PMMA,

uMnnaHTupax ¢ 50 keV cunuumeBun oHn"

Pestome: MscneasaH e npoduna (B Abn6o4YMHA) HA KOMMMEKCHUS nokasaTen Ha npevynsaHe Ha nonumetunmetakpunat (MMMA),

WMMNaHTMpaH CbC cunmumesm ioHu (Sit), mo-cneunanto NMMMA, umnnaHTupaH cbe Sit MIOHM, YCKOPEHN OO CPaBHUTENHO HUCKA

eHeprna 50 keV u npu nosa 3.2 x 105 cm-2. VIoHHO-MOANMULMPAHUST MaTepuan C HaHo-knacTepHa CTpyKTypa, obpasyBaH B

Bnm3kna (nog) noebpxHoCTeH cron ¢ gebenvHa okono 100 nm, e onTuyecku xapakTepusupaH ype3 cumynauus, BasupaHa Ha

M3MepBaHNS C MOMOLLTA Ha OTpaxaTenHa EnuncoMeTpust MpW AbIDkMHA Ha BbiHaTta 632.8 nm (He-Ne nasep). MoHexe e oT

3HaYeHWe 3a NPUNOXeHNs Ha MoHHo-umnnaHTupaH NMMMA B uHTerpupaHaTa onTuka, ONTOENEKTPOHWUKA U ONTUYHUTE KOMYHUKALWK, €

aHanusupaH CblLO U eeKTbT, KOWTO Cb3aaBa MPOUNBLT Ha MokasaTens Ha MpedynBaHe B ObnbounHa Ha Sit-umnnaHTMpaHus

MMMA Bbpxy npoduna Ha 0TPa3eHUst OT HEro NTa3epeH by, Ab/IXall, Ce Ha Na3epHO-MHAYLMpaHa TeEpMO-TeLla B OTPaxXeHue, npu

OCBeTsBaHe C HEMPeKbCHAT (Cw) lasep C HMUCKa MOLLHOCT (Ab/MKMHA Ha BbiHaTa 532 nm, onTuyHa mouHocT 10 — 50 mW).

[[7.59] G.B.Hadjichristov*, Y. G. Marinov, A. G. Petrov: "Electrically and spatially controllable PDLC phase
gratings for diffraction and modulation of laser beams", AIP CP 1722 (1) (2016) art. no. 290007.
Abstract. We present a study on electrically- and spatially-controllable laser beam diffraction, electrooptic (EO) phase
modulation, as well as amplitude-frequency EO modulation by single-layer microscale polymer-dispersed liquid crystal
(PDLC) phase gratings (PDLC SLPGs) of interest for device applications. PDLC SLPGs were produced from nematic
liquid crystal (LC) E7 in photo-curable NOA65 polymer. The wedge-formed PDLC SLPGs have a continuously variable
thickness (2-25 pum). They contain LC droplets of diameters twice as the layer thickness, with a linear-gradient size
distribution along the wedge. By applying alternating-current (AC) electric field, the PDLC SLPGs produce efficient: (i)
diffraction splitting of transmitted laser beams; (ii) spatial redistribution of diffracted light intensity; (iii) optical phase
modulation; (iv) amplitude-frequency modulation, all controllable by the driven AC field and the droplet size gradient.
"Enektpuyecku- n npoctpanctBeHo-ynpasnsemu NATK da3oBu pewetku 3a gudpakuma n mogynaums Ha
nasepHu nbun"
Pestome: lMpeactaBeHo € u3cregBaHe Ha enekTpUYecK- U NPOCTPAHCTBEHO-KOHTPONMpYeMa AUMPaKLUMS Ha NasepHO MbYeHue,
enektpoontuyHa (EO) chasoBa mogynaums, kakto 1 amnnauTygHo-yectotHa EO mopynaumst mpu eQHOCHONHM (ha3oBK PeLLeTKi
(E®P) ot mMukpopa3MepHM nonumepHo-aucneprupanu Teunn kpuctamm (MAOTK), ot uHTepec 3a npunoxxm yctponctea. MNATK EOP
Bsxa npousseaeHn oT HemaTuyeH TeuveH kpuctan (TK) E7 BbB poTo-BTBBPAEH nonumep NOAGS. KnuHosugHo-thopmupanute MOTK
E®P umat npomennusa gebenuna (2-25 pm). Te coabpxat TK kanuuum ¢ guameTsp ABa MbTy no-ronsam ot gebenuHata Ha cros, ¢
NIMHEeH rpaf eHT Ha pasnpefeneHre Ha pasmepa WM no AbIikuHaTa Ha knuHa. Mpu npunaraHe Ha npomeHnueo-Tokoso (AC)
enekTpuyecko none, MOTK EOP npaeat edekTvBHO: (i) AMdpaKLUMOHHO pa3aensHe Ha MpeMyHaBaLly Npe3 TsX nasepHu Jmbun; (i)
NPOCTPAHCTBEHO NpepasnpeaeneHne Ha VHTEH3MBHOCTTA Ha AudpakTupanata cBeTnnHaTa; (i) onTuuHo asosa mMogynmpaHe; (iv)
amMnuTyAHO-YECTOTHO MOAYNMpPaHe, BCUYKM Te ynipaBnsiemu nocpeactsoMm AC none v rpagueHTa Ha pa3mepa Ha kanyuuure.

[[7.60] G.B. Hadjichristov, Y. G. Marinov, T. E. Vlakhov, A. G. Petrov: "Graphene-nematic liquid crystal E7
nanocomposite: The effect from nanodopants”, AIP Conference Proceedings 2075(1) (2019) art. no.
020016.

Abstract. We studied the change in optical, electro-optical and electrical response of liquid crystal (LC) E7 when this

room-temperature nematic is mixed with a very small amount of graphene nanoparticles at concentration of 107 wt.%.

Being nematic nanocomposite material, such graphene-doped LC material is of interest for electro-optics and organic

electronics, and the examined properties are of importance for both electro-optical and electrical performance of

23



practical LC devices. Thin planar-oriented films with a thickness of 7 um of graphene-doped E7 were inspected and
their responses were compared to those of films of pure LC E7 measured under identical experimental conditions. Even
at this very low level of doping with graphene nanoparticles, one can achieve a considerable positive effect on electrical
transport in graphene/E7 nanocomposites, useful for their electro-optic applications.

“HaHOKOMNO3MT OT HeMaTU4eH TeueH Kpuctan E7 u rpadpeH: EpekTbT OT HaHOgONAHTUTE”

Pestome: VacneageaHa e npomsiHaTa B ONTUYHNS, ENEKTPO-ONTUYHUS U ENEKTPUYECKAS OTKIMK Ha TeuHus kpuctan (TK) E7, korato
TO3W HEMATWK MpW CTalHa TemnepaTypa € CMECEeH C MHOMO Marko KONMYeCTBO HaHO4acTWUM rpadieH — npu KoHueHTpauus 10-3
TernoBHW%. Kato HemaTuyeH HaHOKOMMO3WTEH MaTepuan, TakbB nerupaH ¢ rpacpeH TK matepuan npefcraBnsisa MHTEpeC 3a
€NTeKTPO-0NTHKaTa M OpraH1YHaTa eNEKTPOHMKA, a U3CMeaBaHNTe CBONCTBA Ca OT 3HAYeHWe KakTo 3a ENEKTPO-ONTUYHITE, Taka U 3a
eNeKTPUYECKUTE XapakTepucTukn Ha TK ycTpoicTBa 3a mpakTukaTa. MacnedBaHu ca TbHKU MiaHapHO-OPUEHTMPaHW unmn ¢
pebenuHa 7 um ot E7, nerupaH ¢ rpadieH, 1 TEXHUS OTKIMK € CPaBHEH C TO3K Ha counmu ¢ uncT TK E7, namepeHn npu MoeHTNYHu
eKcnepuMeHTanHu ycrosus. [opn npu TOBa MHOTO HWCKO HMBO Ha [LOMMHM C HaHOYacTUUW rpadpeH, Moxe da ce MOCTUrHe
3HauMTENeH NOmNoXMTENEH edekT BbPXY eNnekTpUYecknUs TpaHenopT B rpadeH/E7 HaHOKOMMO3WTK, NONE3eH 3a TEXHUTE enekTpo-
ONTUYHU NPUNOXKEHUS.

[F7.61] G.B. Hadjichristov, Y.G. Marinov, A.G. Petrov, H.K. Koduru, N. Scaramuzza: "lon electrolytic flexible
composite from poly(ethylene oxide) and E8 nematic liquid crystals", AIP Conference Proceedings 2075
(2019) art. no. 160005.
Abstract. We report an experimental study on structural, electrical and dielectric properties of electrolytic system
composed of polymer poly(ethylene oxide) (PEO) and nematic-type liquid crystals E8 (at composition ratio PEO:E8 =
70:30 wt.%), being of interest for practical applications in rechargeable mini-batteries and organic electronics. Flexible
thin films of this organic electrolyte with a thickness of ~ 0.1 mm were characterized by frequency spectra of complex
electrical impedance and dielectric function. As compared to the host polymer PEO, a significant improvement of both
electrical transport and dielectric properties of PEO-E8 composite electrolyte was achieved. The obtained results were
compared with the corresponding values and characteristics measured for advanced metal-organic solid-state polymer
electrolytes based on PEO or blends of PEO with polyvinylpyrrolidone (PVP) - ionic polymer electrolyte complexes
from PEO/PVP doped with inorganic ionic compound and currently trending nanoparticles.
"MoH-eneKTponuTeH rBkaB KOMMNO3UT OT NONU(eTUNEHOB okuc) U E8 HemaTyHK TeyHu Kpuctanu"
Pestome: [peacraBeHo e eKCMEpUMEHTANHO M3cnefBaHe Ha CTPYKTYPHM, ENEKTPUYECKM M OMENeKTPUYHW CBOWCTBA Ha
eNeKTPONUTHA CuUcTeMa, CbCTosla ce OT nonuMepa nonu(etuneHoB okuc) (PEO) n HematnuHu Teunn kpuctanu E8 (npw
CboTHOLWeHMe Ha cbeTaBa PEO:E8 = 70:30 TernoBHu%), KOMTO Ca MHTEPECHW 3a MPAKTUYECKN NPUIOXEHNS B aKyMYNaTOPHWA MUHN
faTepu 1 OpraHW4HaTa EneKkTPOHWKA. bBKABM THHKM (DUMMM OT TO3M OpraHnyeH enektponut ¢ gebermHa ~ 0.1 mm ca
XapakTepuaupaHn Ype3 YECTOTHW CMIEKTPW Ha TEXHUS KOMMIEKCEH eMEKTPUYECKN UMMEeAaHC M Ha QUenekTpuiHata um QyHkums. B
cpaBHeHWe ¢ nonumepa-'goMakiy’ PEO, e nocTurHaTto sHauMTenHo nogobpeHne KakTo Ha enekTpuyeckus TPaHCnopT, Taka M Ha
AuenekTpudHuTe cBoictBa Ha PEO-E8 komnosutHus enektponut. onyvenute pesyntatM ca CpaBHEHU CbC CLOTBETHUTE
CTOWMHOCTM W XapaKTepUCTUKN, UBMEPEHN 3@ aBaHrapaH! METano-OpraHnyH1 TBbPAW NONMMEPHU enekTponnTy, Basmpanm Ha PEO
nnn Ha cmecn ot PEO ¢ nonveuHmnponuaoH (PVP) - MOHHM monumepHu enekTponuTHi komnnekc ot PEO/PVP, nervpanm ¢
HEOPraHU4HO NOHHO CbeOMHEHNE W C HAHOYACTMLM, aKTyarnH1 NOHACTOALLEM.

Chapters in edited books

[8.1] G.B. Hadjichristov, Tz.E. Ivanov, V.G. Ivanov: “Bilayer (Ti, DLC) gradient nano-coatings for medical steel
and implantable medical devices (stents)”, in: Recent Research Developments in Surface Science, Volume Il
(2013)

Abstract. Two-layered coatings of titanium and diamond-like carbon (DLC) were produced by pulsed direct-current
magnetron sputtering of titanium and graphite, performing nano—layer-by-layer deposition. The layers were deposited on
the surface of corrosion resistant steel (AISI 304 and AISI 316L), aimed to their applications as biocompatible coatings
of stents and other medical implants. The DLC thin films were characterized and quantitatively analyzed by Raman and
electron (Auger and X-ray photoelectron) spectroscopy. The structural data obtained were linked to the physical
properties of the produced DLC, being of interest for biomedical applications. The deposition system is capable of
effective uniform coating of steel stents with thin (~ 100 nm) DLC films of gradient sp3:sp2 composition through the
film thickness (increasing sp3 character in the structure towards the top surface).

“NBycnoitHn (Ti, DLC) rpagueHTHW HaHO-NOKPUTUSA 3a MEAULMHCKA CTOMaHa WM WUMMNAHTHU MeAULIMHCKM
ycTpomncTea (cTeHToBE)”

Pestome: [isycnoinn nokputs ot TutaH (Ti) u guamantonogobeH sbrepog (DLC) ca npuroTBeHM 4pes UMMYSICHO MOCTOSIHHO-
TOKOBO MarHeTPOHHO pasnpallBaHe Ha Ti M rpaduT, C HaHaCsHE HaHOCMOW-cnea-HaHocno. CroeBeTe ca HaHEeCEHW BbPXY
MOBBLPXHOCTTA Ha KOPO3WOHHO-yCTOMYMBa cTomaHa (Tunose AISI 304 and AISI 316L), koeTo e ¢ Len TAXHOTO MPUIOXeHUe KaTo
BrocbemecTumn nokpuTus. TeHkTe DLC crnoeBe ca xapakTepuanpaHu M KONMYECTBEHO aHanu3upaHn ¢ PamaHoBa M enekTpoHHa
cnektpockonust (Oxe enekTpoHHa CMEKTPOCKONUS W PEHTreHoBa (POTOENEKTPOHHa crnekTpockonus). [lonyyeHuTe AaHHM 3a
CTPyKTypaTa ca CBbp3aHu C usndeckute ceoictBa Ha DLC croeeeTe M ca OT MHTEpeC 3a GMOMEOMLMHCKW MPUNOXKEHWS.
CucTemata 3a HaHacsHe Ha Croese [aBa Bb3MOXHOCT 3a €(DeKTUBHO 1 PABHOMEPHO MOKPUBAHE Ha CTOMAHEHU CTEHTOBE, C ThHKM
(~ 100 nm) DLC cmnmu C rpagmeHTHO OTHOLLEeHME Spi:sp? no gebenvHata Ha punmuTe (yBENMWYaBally Ce Sp3 xapakTep Ha
CTPyKTypaTa B NocoKaTa KbM NOBLPXHOCTTA).
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[F8.2] G.B. Hadjichristov, Y.G. Marinov, Tz.E. Ivanov, H.K. Koduru, N. Scaramuzza: "PEO/E8 Polymer-Liquid
Crystal Flexible Complex Blend Electrolyte System for Na lons", in: Liquid and Single Crystals: Properties,
Manufacturing and Uses (2019)

Abstract. Novel electrolytic systems composed from polymer polyethylene oxide (PEO), the mesogenic liquid crystal
(LC) mixture E8 and the salt sodium metaperiodate (NalO,) as ions dopant, were studied by electrical measurements
upon temperature variation. Free-standing films (thickness from 0.1 to 0.25 mm) of flexible composite electrolytes were
produced by solution casting technique from PEO and ESLC at a ratio PEO:ESLC 70:30 wt.%, with addition of NalO, at
weight percentage ranging from 2 to 10 wt.%. Being of importance for electrochemical and other applications, the
complex electrical impedance spectra and current-voltage characteristics of sodium ion-conductive PEO/ESLC/NalO,4
electrolyte films were analyzed and interrelated to their structural properties and thermal behaviors. Compared to
another advanced Na'-conducting solid polymer-blend electrolyte, namely NalO,-complexed PEO/PVP/NalOy, at equal
concentration of the salt, the studied PEO/ESLC/NalO, electrolytes exhibit similar value of ionic conductivity. Such
flexible composites incorporating LC soft matter are ionic conductors that can combine the advantages of solid polymer
electrolytes with the unique properties of the LC soft matter included in plastic materials. They are promising polymer-
LC combination and are attractive for sensorics, mechatronics and soft electronics applications.

“PEO/E8 nonumep — Te4HO-KpUCTaNHa MBKaBa KOMNIEKCHa NPUCMeCeHa eneKkTponuTHa cuctema 3a Na noHu”
Pestome: [ocpecTBOM enekTpUYHU M3MEepBaHUs NpU pasnuyHU TemnepaTypu, ca W3credBaHW HOBW ENEKTPONUTHW CUCTEMM,
KOMMo3upaHm oT nonumepa nonvetuneHos okuc (PEO) n mesoreHHa TeuHo-kpuctanHa (TK) cmec E8, a kato oHHa gobaska — conta
HaTpueB MeTanepuogart (NalOs). Upes TexHuka Ha OTNMBKA OT pa3TBOP Ca NPUrOTBEHN CBOBOAHO-CTOAWM dhunmu (nebenmHa ot 0.1
00 0.25 mm) ot rbBkaBK komnoauTHK enektponut o PEO n TK E8 npu cvotHowenne PEO:E8 70:30 TernosHn%, ¢ nobaska Ha
NalOs o7 2 go 10 TernoBHn%. Tbil KaTo Ca BaxkHW 33 ENEKTPOXMMUYECKM U OPYTW MPUIOXEHUS, KOMMMEKCHUTE eNEKTPO-MMMNEeAaHCHN
CMEKTPN W XapakTepPUCTUKUTE TOK-HaNpeXeHue Ha HaTpueBo KoHHO-npoBoasdwmTte PEO/E8/NalOs enektponutHu dmnmm ca
aHanuaupaHn U ca CboCTaBEHM C TEXHUTE CTPYKTYPHWU CBOWCTBA M TeMnepaTypHW noeegenuns. CpaBHEH ¢ Apyrv aBaHrapaHu Nat-
NPOBOAALLYM TBBPAW MONMMEPHO-NPUCMECEHM enekTponnuTyh, a uMeHHo komnnekcute PEO/PVP/NalOs, npu egHakeu KOHLEHTpaLum
Ha conta NalOs, uscnegsanute PEO/E8/NalO4 enekTponuti nokassar CpaBHUMM CTOMHOCTW Ha MOHHA NpoBOAMMOCT. TakuBa
MbBKaBW KOMMO3WTK, BKIOYBaLLM TK Meka MaTepust ca i0HHU MPOBOSHMLM, KOUTO MOraT fa koMOMHMpaT NpeauMmcTBaTa Ha TBbpauTe
MONMMEPHN ENEKTPOSTUTU C YHWKAmNHUTE CBOMCTBA Ha TK Meka maTepusi, BKIMIOYEHa B MracTUyHM MaTepuanu. Te ca obeljasalla
nonumepHo-TK koMbuHaLms 1 ca aTpaKkTUBHI 3a CEH30PMKA, MEXaTPOHWKA W MPUNOXEHNS B NNAcTUYHATA eNEKTPOHMKA.
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