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AHTJIMICKY €3HK 32 yJacTHe B KOHKYPC 3a aKaJIeMHYHAaTa JUTkXHOCT ,,lIpodecop”’, 00sIBEH B
JIbpxaBeH BecTHUK, Opoit 78 ot 04.10.2019 1.

Al. Rafailov PM, Bahrs S, Thomsen C. The Raman spectra of MgB2 and its potential
impurity phases. Phys Status Solidi B Basic Res 2001;226(2), R9-R11.

Abstract. The newly discovered BCS-like superconductor MgB2 has rapidly at-

tracted the interest of the Raman community.The published Raman spectra of MgB2 samples
both polycrystalline and small single crystals contain mainly the same structures: broad bands
extending from 300 to 1600 cm™. We investigated the possible impurity phases and also
present an analysis of the second-order features in the spectra of MgB2.

PamanoBu ciektpu Ha MgB2 1 Ha HEroBUTE MOTEHIIMATHH IPUMECHH (Pa3u

Pestome. HoBootkputust BCS-mogo6eH cBpwxmnpoBogauk MgB2 0bp30 mpuBiiede HHTEpeca
Ha PamanoBata oOurHocT. [lybnukyBanute PamanoBu crektpu Ha MgB2 mpoOu, Kakto
MOJINKPUCTAJIHU, TaKa U MaJIKH MOHOKPHUCTAIU ChABPKAT OCHOBHO €IHU U CHILU CTPYKTYPH:
UPOKK UBHIM, TpocTupamm ce or 300 mo 1600 cm™. Hue HU3CIIEABAXME BB3MOKHUTE
npuMecHH (a3u W CHIIO Taka MPEICTaBUXME aHAIH3 HA CTPYKTYPHUTE OT BTOPU IMOPSIBK B
cnektpure Ha MgB2.

A2. Rafailov PM, Dworzak M, Thomsen C. Luminescence and Raman spectroscopy on
MgB2. Solid State Commun 2002;122(7-8):455-8.

Abstract. From a comparison of luminescence and Raman measurements on MgB2-ceramics,
we ascribe the broad and intense background in the Raman spectra to a luminescence from
MgB2.We also find that the frequency and linewidth of the E2g mode at 600 cm™ exhibits a
considerable temperature dependence which we discuss in terms of free-carrier induced
effects and electron—phonon coupling.

JlymunecteHus 1 PamanoBa CrieKTpOCKOIHS Ha MarHe3ueB JUOOPHUT

Pestome. OT cpaBHEHHE Ha IyMUHECIICHTHU 1 PamaHOBU criekTpu Ha MgB2-kepamuku, HUue
MNpUIMCBaMC IIUPOKHUA U HHTCH3NBCH q)OH B PamanoBure CIICKTPHU HAa TYMUHECUCHIHUA OT
MgB?2. Cbi10 Taka OTKpUBaMe, Ye YeCTOTaTa M MIMpOYNHATA Ha JTMHUATA Ha E2Q Mona npu
600 cm™ moka3sBa 3HAUNTEIHA TeMIIEpaTypHa 3aBIUCHMOCT KOMTO 0OGCHKAAME [0 OTHOLICHHE
Ha e(peKkTUTE, CBBP3aHU ChC CBOOOHUTE HOCUTEIU U EIIEKTPOH-(OHOHHOTO B3aUMOJICHCTBHE.

A3. Milenov TI, Rafailov PM, Egorysheva AV, Skorjkov VM, Petrova R, Veleva MN,
Dudkina TD, Thomsen C, Vasil'ev AY, Gospodinov MM. XRD and Raman spectroscopic
study of Ru and Os doped Bi12Si0O20 crystals. J Optoelectron Adv Mat 2007;9(2):293-5.

Abstract. Single crystals of Bi12Si020 doped with Ru and Os (BSO:Ru and BSO:0s) with
diameters of about 40 mm and lengths of 80-100 mm were grown by the Czochralski method.
Slices of these crystals were studied by polarized Raman spectroscopy. Two-dimensional
defects (probably stacking faults) were observed in the central core area of the BSO:Ru



crystal by X- ray double crystal traverse topography, while the BSO:Os crystal was probably
free of this defect. The specimens from the central part of the ingots were also investigated by
single crystal X- ray diffractometry. Conclusions about the crystal perfection based on the
research findings, were made.

NscnenBane ¢ peatreHoBa qudpaxius U PamanoBa cnekrpockomnus Ha kpuctanu Bil12Si020,
serupanu ¢ Ru u Os

Pesrome. Monokpucranu ot Bi12Si020, nerupanu ¢ Ru u Os (BSO: Ru u BSO: Os) ¢
nuameTpu okoiio 40 mm u aespkuau 80-100 mm, 6s1xa u3pacTHaTH 10 MeTo1a Ha YoXpasICKH.
[Tpo6u ot Te3u Kpuctanu Osxa U3CIeIBaHU Ype3 nolisipu3upana PamanoBa ciekTpockonus. B
o0racTTa Ha LEHTpaIHUA CTHJIO Ha kpuctana BSO: Ru nabntogasar nsymepHu aeQexti
(BeposiTHO JeeKTH Ha OMAKOBKa), JokaTo kpuctarbT BSO: Os HsIMa HHIUKAIIUY 33 TAKbB
nedext. [Ipobute oT LeHTpamHaTa YacT Ha CIUTHIUTE 0sXa CHIIO U3CIEABAHH Upe3
MOHOKPHCTAJIHA PEHTTeHOBA qudpakToMeTprs. HarmpaBeHH ca 3aKJIF0UeHHUs 32 Ka4eCTBOTO Ha
KpUCTAJIUTE Bb3 OCHOBA HAa aHATIU3 HA €KCIIEPUMEHTATHUTE PE3YITATH.

A4. Rafailov PM, Thomsen C, Dettlaf-Weglikowska U, Hornbostel B, Roth S. Raman
spectroelectrochemistry on SWNTs at higher doping levels: Evidence for a transition to
intercalative doping. Phys Status Solidi B Basic Res 2007;244(11):4060-3.

Abstract. We studied the transition from the electrochemical double-layer charging regime to
intercalative doping of SWNT buckypaper in KCI aqueous solution. For this purpose we used
doping levels by applying constant potentials above 1 V approaching and slightly exceeding
the oxidation potential for Cl- ions. At each potential in situ Raman measurements of the
radial breathing mode (RBM), the high-energy tangential mode (HEM) and the disorder-
induced (D) mode were performed. From a comparative analysis of the Raman spectra we
conclude that above 1 V a significant penetration of chlorine species into the interstitial
channels of the SWNT bundles and possibly functionalization take place.

Pamanosa CIICKTPOCJICKTPOXUMUA HAa CAHOCTCHHH BBIJICPOAHU HaHOTp"I)6I/IT-IKI/I IpH 110-
BHUCOKH HHUBA Ha JICTUPAHEC: JaHHU 34 MPEXO0d KbM UHTCPKAJIATUBHO JICTUPAHE

Pestome. M3cnensaxme npexoaa oT €IEKTPOXUMHUUHUS PEKUM Ha 3apekaHe Ha JBOEH CION
KbM WHTEPKAaTUBHO JIETUpaHE Ha ThKaH OT CHOMOBE BbIIepoaHu HaHOTphOMuku (BHT) BBB
BojieH pa3TBop Ha KCl. 3a Ta3u 1en u3noi3Baxme HUBA Ha JeTUpaHe, ChOTBETCTBAIIM HA
MOCTOSIHHU MOTeHuuanu Haj 1 V, npulimrkaBaliy ce U JIeKO HaJBUILIABAIN OKCUIAIIMOHHUS
norennuan 3a Cl-iionure. [Ipu Bceku notenmuan in Situ 0sixa cHemanu PaMaHOBU CIIeKTpHU Ha
paauanHo-aumanius moa (RBM), Bucokoenepruitaus tanrennuanes moa (HEM) u
nedexrao-unayrupanus Mmoa (D) va BHT. Ot cpaBHUTENEH aHanu3 Ha PaMaHOBUTE CIICKTPH
3aKJII0YBaMe, 4e Haj 1 V ce oChIIecTBsABa 3HAUYMTEIIHO IPOHUKBAHE HA XJIOPUIHU PAIUKAIU B
MHTEpCTUIIMATHNUTE KaHanH Ha cHonoBeTe oT BHT u BeposiTHO pyHKIIMOHATM3aMsI HA
TEXHUTE CTCHHU.

Ab. Rafailov PM, Egorysheva AV, Milenov TI, Volodin VD, Avdeev GV, Titorenkova R,
Skorikov VM, Petrova R, Gospodinov MM. Synthesis, growth and optical spectroscopy
studies of BaBiBO4 and CaBi2B207 crystals. Appl Phys B 2010;101(1-2):185-92.



Abstract. Single-crystalline species of the novel compounds BaBiBO4 and CaBi2B207 with
Pna21 structure were successfully grown by the top-seed solution growth (TSSG) method and
solid-state recrystallization, respectively. X-ray diffraction methods were used to confirm the
symmetry of the crystal structure and to determine unit cell parameters. Normal-mode
classification and assignment were performed from the results of polarized Raman and IR
absorption measurements on the obtained crystals. The high-frequency part of the vibrational
spectra of both materials (580-1400 cm™) is reminiscent of the normal modes of the isolated
[BO3]’™ group. The expected crystal-field induced changes in these modes from group-
theoretical considerations provide important clues for the normal-mode assignment

of the high-frequency spectral lines.

CuHTe3, u3pacTBaHe U ONTHYHA crieKTpockonus Ha kpuctaiin BaBiBO4 u CaBi2B207

Pestome. MoHOKpucTamauTe 00pasuu ot HoBUTe chenuHenns BaBiBO4 u CaBi2B207 ¢
Pna21 crpykrypa ycnemrHo ca M3pacTHaTH ChOTBETHO MO METOa HA PACTEX OT
BHCOKOTEMITEPATYpPEH pa3TBOP ,,ChC 3aPOAUII OTTOpPE" U METO/Ia Ha TBBPOTEIIHATA
pekpuctanuzanus. C peHTTeHOBU TU(GPAKIIMOHHN METO/IU € TIOTBBP/ICHA HA CUMETPHSTA Ha
KpHUCTaJIHATA CTPYKTYypa U ca ONpeAeTIeHH apaMeTpUTe Ha eleMeHTapHHuTe KiIeTKu. OT
pesyararute oT noisipusupanu Pamanosu u MY abcopOLMOHHM U3MEPBaHUs HA TTOTYYCHUTE
KPHUCTAJIM € U3BbPIICHA KiTacH(DUKAIIUSA Ha HOPMATHUTE TPEITCHUS 110 CHMETPHUH U YECTOTH.
BHCOKOYECTOTHATA YacT HA BUOPALMOHHNTE CIIEKTPH U HA ABaTa Marepuaia (580—1400 cm™)
HAIIOMHSI 33 HOPMaJIHATE TPEITEH:s Ha u3oupanara [BOs]’ rpyma. Ot rpymoso-
TEOPETUYHH ChOOPAKECHUS IPUIUHEHUTE OT KPUCTAITHOTO I10JIC TPOMEHH B TE3H TPETITCHHUSI
MPEJOCTABAT BAXHU WHAMKAIINY 32 KIACH(UIIMPAHETO HA BUCOKOYECTOTHUTE CIIEKTPAITHU
JIMHHH.

AG6. Petrov M, Katranchev B, Rafailov PM, Naradikian H, Dettlaff-Weglikowska U,
Keskinova E, Spassov T. Phases and properties of nanocomposites of hydrogen-bonded liquid
crystals and carbon nanotubes. Phys Rev 88(4), 042503 (2013).

Abstract. We investigated a series of nanocomposites, built of the hydrogen-bonded liquid
crystal (LC) p-n-heptyloxybenzoic acid (7OBA) and single-walled carbon nanotubes
(SWCNTSs) by optical microtexture analysis and other complementary methods. The surface
orientation strength of the LC cell and the bulk interaction of the dimeric LC molecules with
the SWCNTSs turn out to mainly govern the type (symmetry), thermal stability, and chirality
of the LC states induced in these nanocomposites. As a result, a cascade of phase transitions
and phases not typical for pristine 7OBA were observed and additionally confirmed by
temperature-dependent Raman spectroscopy and differential scanning calorimetry. The most
effective SWCNT concentrations in the LC matrix, ensuring both the necessary
conformability between these materials and induction of liquid crystal phases with unique
optical and electro-optical properties, were found to be in the range of 0.01-0.007 wt %.
Reversal of smectic phases into reentrant nematic states as well as induction of chirality in all
LC phases were observed in the SWCNT-70BA nanocomposite, even though pure 70BA is
typically achiral. However, our most intriguing result is the detection below the reentrant
nematic of a triclinic smectic-CG phase, which is chiral and biaxial, and exhibits bulk
ferroelectricity.

@da3u 1 CBOKCTBA HA HAHOKOMIIO3UTH OT T€YHU KPUCTAIH C BOJOPOJHA BPb3Ka U BbIIEPOIHU
HaHOTPBOUYKH



Pestome. M3cnenaxme cepusi OT HAHOKOMITO3UTH, U3rpajieHu ot Teunus kpuctai (LC) p-n-
xenTuinokcubenzoena kucenuna (7OBA) ¢ BogopoaHa Bpb3Ka U €THOCTCHHU BBIJIICPOTHU
HaHoTpbOMUkH (SWCNTS) upe3 onTudeH MUKPOTEKCTYPEH aHAIN3 U JPYTH JOMbIHUTCIHHA
metoau. Cuiara Ha mOBbpXHOCTHaTa opueHTays Ha LC kieTkaTa u 00eMHOTO
B3aumoieiictBue Ha numepHuTe LC monekynu cbe SWCNTSs ce oka3Bart riiaBHU OMpeaeIIsiim
¢dakTopu Ha THIIA (CUMETPUSATA), TEePMUYHATA CTAOMIIHOCT M XHpanHocTTa Ha LC
CbCTOSIHUATA, MHAYIIMPAHH B T€3M HAHOKOMITO3UTH. B pe3ynrar Ha ToBa ce HabroaaBa
Kackaza ot (a3oBu npexoau u ¢azu, HeTUnuuHU 3a unctus 7OBA, TOonbIHUTEIHO
MOTBBPJICHH Ype3 TeMIlepaTypHO-3aBucuMa PaMaHOBa CIEKTpOCKONUS U Ju(epeHInaina
ckanupama kamopumerpus. Haii-epextuBaure SWCNT konnentparuu B LC marpunara,
OCUTYPSBAIIHN KAKTO HEOOXO0MMAaTa CbBMECTUMOCT MEX/Ty TE€3U MaTepHUalIH, TaKa U
WHIYKIUITA HA TEUYHOKPUCTAIHU a3y ¢ YHUKAIHU ONTHYHU U €JIEKTPOONITUYHH CBOMCTBA, Ce
okaszBar B rpanuiute 0,01-0,007 tern.%. Habmogasa ce u mpexoa OT cMEKTHYHATa (a3a B
PECHTPAHT-HEMATUYHO ChCTOSIHUE, KAKTO M MHIYLIUpaHe Ha XUPaTHOCT BB Bcuuku LC ¢a3u
Ha HaHokoMIio3uta SWCNT-70BA, Bbrpeku ye unctusT 7OBA 00MKHOBEHO € axupalieH.
Haii-untpuryBamust Hu pe3ynraT obade € OTKpUBAHETO CJie/l peeHTpaHT-HeMaTu4yHarta (asza
Ha TpukiuHHA cMeKTHUHa-CG ¢aza, KoATO € XHpaaHa U JIByOCHA U IIPOsBsiBa 00eMHa
(bepoeneKTpUYHOCT.

A7. Lai Y.-C., Yu S.-C., Rafailov* PM, Vlaikova E, Valkov S, Petrov S, Koprinarova J,
Terziyska P, Marinova V, Lin, S. H., Yu, P., Chi, G. C., Dimitrov D, Gospodinov MM.
Chemical vapour deposition growth of graphene layers on metal substrates. J Phys Conf Ser
2014;558(1), 012059.

Abstract. Graphene layers were grown by chemical vapour deposition (CVD) on Si wafers
covered by a SiO2 substrate layer and a Ni interlayer, and on copper and nickel foil. The
obtained graphene layers were characterized by Raman spectroscopy. The films grown on
SiO2/Ni substrate and Ni foil comprise mainly multilayer defect-rich graphene, while those
on Cu foil exhibit the spectroscopic fingerprint of relatively defect-free single-layer graphene
due to the low carbon solubility in copper and the suitably chosen substrate position in a
quasi-closed volume. Optimal growth conditions and the nature of defects in the layers are
discussed.

HBpaCTBaHe Ha I‘pa(l)eHOBI/I CJIOCBC UPE3 XUMHUYCCKO OTJIaraHe OT ra3oBa (1)8.38. BBpPXY MCTAJIHU
IO AJIOKKH

Pestome. I'paheHoBH ciioeBe ca u3pacTHATH Ype3 XMMUUECKO OTJIaraHe ot razosa ¢asa (CVD)
BBpPXY Si racTuHu ¢ moBbpxHocteH Si02 cioit u mexxaunaeH Ni-ci1oi, KakTo ¥ BbPXY MEIHO
1 HUKenoBo ¢oino. [TonyueHnure rpageHOBU cl0eBe ca XapakTepusnpanu ¢ Pamanosa
cnektpockonus. Gunmure, nu3pactHatu Ha Si02 / Ni cyOcerpar u Ni ¢onno, chabpKat rJ1aBHO
MHOT0CJI0eH JedeKT rpadeH, 1okaro Te3u Bbpxy Cu (onno nmposBsBar CieKTpOCKONNYEH
OTKJIMK Ha OTHOCHUTENHO 0e371e(eKTeH eTHOCIOCH rpadeH mopaau HUCKATa BBIIIEpOIHA
Pa3TBOPUMOCT B MeJ1 M MOAXOIAIIO0 H30paHaTa O3S Ha MOJI0KKaTa B KBa3U-3aTBOPEH
o0eM. OOchAeHU ca ONITUMATHUTE YCIOBHUS Ha PACTEX U €CTECTBOTO Ha 1e(PEKTUTE B
CJIOEBETE.



A8. Lai Y.-C., Rafailov* PM, Vlaikova E, Marinova V, Lin SH, Yu P, Yu S-, Chi GC,
Dimitrov D, Sveshtarov P, Mehandjiev V, Gospodinov MM. Chemical vapour deposition
growth and Raman characterization of graphene layers and carbon nanotubes. J Phys Conf Ser
2016;682(1), 0120009.

Abstract. Single-layer graphene films were grown by chemical vapour deposition (CVD) on
Cu foil. The CVD process was complemented by plasma enhancement to grow also vertically
aligned multiwalled carbon nanotubes using Ni nanoparticles as catalyst. The obtained
samples were characterized by Raman spectroscopy analysis. Nature of defects in the samples
and optimal growth conditions leading to achieve high quality of graphene and carbon
nanotubes are discussed.

N3pacTtBane Ha rpad)eHOBU Ci10€Be U BBIJICPOJAHU HAHOTPHOUUYKH Ype3 XUMHUUECKO OTJIaraHe
OT ra3oBa (a3a BbpXy METAIHHU MOIJIOKKH U PaMaHoBaTa UM XapakTepu3anus

Pestome. Eqnocnoiinu rpadeHoBu GuiMu ca U3pacTHATH Ype3 XMMHUYECKO OTaraHe ot
razosa ¢aza (CVD) Bbpxy Cu ¢oauo. [Iponecst CVD ce gombiBa OT mia3MeHo
CTUMYJIMpaHe, 32 U3pacTBaHe ChIIIO TaKa Ha BEPTUKATHU MHOTOCTEHHH BBIJIEPOIHU
HAaHOTPHOWYKH, U3MOJI3BAKK Ni HAHOYACTUIIN KaTo KaTanu3arop. [lomyuenure mpodu ca
xapaktepusupanu upe3 PamanoB cnektpockonudeH ananu3. OOChAEHO € eCTeCTBOTO Ha
Ile(beKTI/ITe B HpO6I/ITC " OIITUMAJIHHUTC YCJIOBHA HA PACTCIK, BOACHIN JO IMOCTUTaHEC HA BUCOKO
KauecTBO Ha rpad)eH U BbIJIEPOIHU HAHOTPHOUYKHU.

A9. Rafailov, P.M., Todorov, R., Marinova, V., Dimitrov, D.Z., Gospodinov, M.M, Optical
spectroscopic study of Ru and Rh doped Bil2TiO20 crystals, Bulgarian Chemical
Communications 51, Issue 2, 2019, Pages 219-223.

Abstract. Bi12TiO20 (BTO) single crystals in pristine state and doped with ruthenium and
rhodium are grown by the top-seeded solution growth method and characterized by optical
and Raman spectroscopy. The effect of doping on the vibrational and optical properties is
studied. The doped crystals show higher absorption in the visible spectral range and higher
transmission in the near infrared region as compared to pristine BTO. The performed spatially
resolved polarized Raman measurements reveal no significant doping-induced shift of
vibrational modes while differences in the LO/TO intensity ratio of the tetrahedral
asymmetric stretching vibration are encountered. The observations are discussed in terms of
lattice ordering and dopant oxidation states.

OnNTHYHO CIEKTPOCKOICKO u3cneaBane Ha kpucranu Bil2Ti020, nerupanu ¢ Ru u Rh

Pestome. Monokpucranu Bi12TiO20 (BTO) B uncTo cbcTOSTHUE U JIETUPAHU C PYTEHUH U
poIuii ca U3PACTHATH 110 METOJA HAa PACTEXK OT BUCOKOTEMIIEPATYPEH Pa3TBOP ,,ChC 3aPOIHIL
oTrope* v ca XxapakTepu3upaHnu ¢ ontuyHa u PamanoBa criektpockonus. [Ipoyden e epekTsT
OT JIETHPAHETO BbPXY BUOPAIIMOHHUTE U ONTHYHUTE CBOWCTBA. JIernpaHUTe KpUCTAIH
MIOKa3Bar M0-BUCOKA aOCOpO1IMsI BbB BUJIMMUS CIIEKTPaJieH 00XBaT U MO-BUCOKa
MPONYCKIMBOCT B Oiin3kata uH(ppadepBeHa oodaact B cpaBHeHue ¢ unctus BTO. M3mepenure
MIPOCTPAHCTBEHO pa3pelIeHy Moysspu3upany PaMaHoBU CIEKTpU HE MOKAa3BAT 3HAYUTEIHO
M3MECTBaHE Ha BUOPAIMOHHUTE JUHUHU, IPUUYMHEHO OT JIETUPAHETO, HO ce HabroaaBar
pas3uuus B ChOTHOIICHUETO Ha MHTeH3UBHOCT Ha LO/TO KOMITIOHEHTHUTE Ha TETpaCIPUIHUS
acUMEeTpUYHO-pa3TeraTesieH BUOpannoneH Moj. HanpaBenure HaOIr01€HUS ca aHATM3UPAHU



IO OTHOIICHUC Ha IMOAPCKAAHCTO HA pCHICTKATA U OKCUAAITUMOHHUTEC CbCTOAHUA HA
JerupamuTe CJICMCHTHU.

A10. S. Petrov, P. M. Rafailov*, V. Marinova, S. H. Lin, Y.-C. Lai, P. Yu, G. C. Chi, D.
Dimitrov, D. Karashanova, and M. Gospodinov, Chemical vapor deposition growth of bilayer
graphene via altering gas flux geometry", Thin Solid Films 690, 137521 (2019).

Abstract. Graphene films with high content of bilayer graphene are obtained by chemical
vapor deposition technique on copper (Cu) foil by means of suitably designing the flux
geometries of the reactant gases. First single-layer graphene growth is optimized using a
preliminary oxygen passivation of the Cu substrate which facilitates the formation of larger
graphene grains with low defect density. Then, in order to enhance the transport of reactant
species to the catalyst substrate, the gas flux geometry is modified in two ways: (i) fixing a
graphite holder next to the Cu substrate perpendicular to the stream of the flux gases or (ii)
positioning the Cu foil into a graphite shelter. It is found that both modifications facilitate the
growth of a second graphene layer leading to increased formation of bilayer graphene. The
obtained graphene layers are characterized by Raman spectroscopy (with special focus on the
overtone (2D) of the disorder-induced band), scanning electron microscopy, transmission
electron microscopy, atomic force microscope analysis and optical transmission
measurements. Narrow symmetric 2D Raman peaks with linewidths ranging down to 22 cm™
but blue-shifted with respect to that of singlelayer graphene are obtained from graphite
holder- and shelter-grown samples indicating high-quality bilayer graphene.

HSpaCTBaHe Ha ABYCJIOCH rpa(beH C XMMHYCCKO OTJIaraHe OT ra3oBa (1)8.38. qpe3 IIPpOMCHHU B
reoMeTpuiATa Ha ra30BUTC MMOTOLU

Pestome. I'padhenoBu humu ¢ BUCOKO ChABPKaHKUE Ha JIBYCIOEH rpadeH ca MosyyeHH upe3
XUMHUYECKO oTiiarane ot ra3zona (¢aza (CVD) Bepxy MeaHO (oo upe3 Mmoaxo 1o
oopMsiHE Ha reoMeTpHsITa Ha ITOTOKA Ha peareHTuTe. [IbpBO pacTexbT HAa €AHOCIOEH
rpadeH e ONTUMHU3HpPaH C MOMOLITa Ha IpeJIBapuTeHO nacuBrupane Ha Cu cyOcTpaTta C
KHUCJIOPOJ, KOETO yJIeCHsIBa 00pa3yBaHe Ha M0-rojeMU Irpad)eHOBU 3bpHA C HUCKA IIIBTHOCT
Ha aedextu. Cien ToBa, 3a /1a c€ YBEIUYM TPAHCIIOPTUPAHETO HA peareHTa KbM
karanu3zaropHata Cu MoanaoxkKa, reOMeTpusiTa Ha Ta30BUs IOTOK CE€ MIPOMEHS 110 JIBa HAUYUHA:
(1) buxcupane Ha rpaduren abpxau 10 Cu cyOcTpaTa nepneHANKYISIpHO Ha ra30BUs MOTOK
i (i1) no3unronupane Ha Cu ¢oauno B rpaguTHA YIOBKA. Y CTAHOBEHO €, Ue U JIBETE
MOU(UKAIY YIECHABAT pacTe’a Ha BTOPU rpa)e€HoB €0, BOJEH] 10 YBEIHUEHO
oOpa3yBaHe Ha J1ByclioeH rpadeH. [lomyuenure rpageHoOBH cioeBe ca XapaKTepU3UpaHu ¢
PamanoBa cniekTpockonust (che criennaieH Gpokyc Bbpxy odepToHa (2D) Ha nedexrHo-
MHAyLMpaHaTa UBHIIA B CIIEKTHPA), CKAHUpaIlla eJIeKTPOHHA MUKPOCKOIIUS, TPAHCMUCHOHHA
€JIEKTPOHHA MUKPOCKOTHSI, aTOMHO-CHJIOBA MUKPOCKOTIHSI ¥ U3MEPBAHUS Ha ONITUYHO
nponyckane. TecHu cumerpuunu 2D PamanoBM MUKOBE ¢ IUPOYMHHU, HAMAJISBALIH J10 22
cm™, Ho ¢ HOBHIIIEHA YecToTa CIIPSIMO Ha Ta3W Ha ¢IHOCIOMHIS rpadeH ce MoydaBar oT
o0pa3uu, U3pacTHATU B JIBETE MOAUDUIIUPAHU T€OMETPUH, KOETO TOBOPH 32 KaUeCTBEH
JIBYCJIOCH TpadeH.

B1. T. I. Milenov, P.M. Rafailov, C. Thomsen, A.V. Egorysheva, R. Titorenkova, L.Yankova,
M.N. Veleva, S. Dobreva and V.M. Skorikov, Raman spectroscopy characterization of Se-
doped Bi12SiO 20 crystals. AIP conference proceedings 1203 (2010) p. 228.



Abstract. Crystals of BSO doped with Se are successfully grown by the Czochralski method.
The measured concentration of Se is 1.75x10'® cm™ and of Fe is 6.4x10" cm™, i.e. the
concentration of Fe is significantly increased. It is assumed that the doping takes place
through the replacement (Se®* + 2Fe®") — 3Si*". The doping-induced shift of the
Raman-active A, E and F-modes is not significant and it is concluded that the lattice
distortions caused by doping are very small in BSO crystals doped with Se at low
concentrations. The doping with Se at high concentration leads to occasional second phase
inclusions. It is observed that all A, E and F- modes in the Raman spectrum are downshifted
with 2-5 cm™. It is concluded that the doping with Se at high concentrations follows the same
mechanism as those with low concentrations but the introduced lattice distortions are more
significant.

Xapakrtepuzanus ¢ Pamanosa criektpockonus Ha Bi12S1020 kpucrany, JIeTUpaHu cbe Se

Pesrome. Kpucramm ot Bi12Si0O20 nerupaHu cbe CelieH ca MOIYYCHH 110 METO/Ia Ha
Yoxpancku. 3mepeHnara KOHIEHTpalKs Ha S¢ € 1,75X1018 cm'3, aHaFee 6,4)(1018 Cm‘g, T.C.
1 KoHIIeHTparusaTa Ha Fe 3HaunTenHo ce ypenuvana. [Ipeamonara ce, 4e JIerupaHeTo ce
ocslecTBsBa upe3 cxemara (Se®t + 2Fe®") — 3Si**. Jlonmunr-unnynupasoro u3mecrsane Ha
PamanoBo-aktuBHuTe A, E 11 F-MO0OBe He € 3HAUUMO M Ce CTHTa A0 3aKII0YCHHUETO, Ye
pEeNICThUHNUTE U3KPUBSIBAHUS, IPUYMHEHH OT JISTUPAHETO, ca MHOTO Majku B BSO
KPUCTAJIUTE, JISTHPAHU ChC S€ PH Te3H KOHIEHTpauu. JJONUHTBT Che Se B I0-BHCOKA
KOHIIEHTpALMs BOAM JI0 CIyYailHU BKJIIOUYBaHMsS OT BTopa (a3a. HabmronaBa ce moHmwxkeHue Ha
yecrorara ¢ 2 - 5.5 cm™ Ha Benuku (hoHOHM. 3aKIIFOYEHO €, Y€ JOMMHI'BT ChC S€ BB BUCOKH
KOHIICHTPAIIUH CJIeJ[BA CHIIUS MEXaHU3bM KAaTO TO3H C HUCKU KOHIICHTPAIIUH, HO
MPUYMHEHUTE JeOopMalliK Ha PEIIeTKaTa ca Mo-3HaYHMH.

B2. Milenov TI, Rafailov PM, Abrashev MV, Nikolova RP, Nakatsuka A, Avdeev GV,
Veleva MN, Dobreva S, Yankova L, Gospodinov MM. Growth and characterization of
La2CoMnO6 crystals doped with Pb. Mater Sci Eng B 2010;172(1):80-4.

Abstract. Crystals of La2CoMnO6 doped with Pb were grown by the high temperature
solution growth method. Several crystals were examined by scanning electron microscopy
(SEM), energy-dispersive X-ray analysis (EDAX), X-ray single-crystal diffractometry and
polarized Raman spectroscopy. Some variations in the composition of different crystals are
observed, however, within the volume of each distinct crystal the composition is found to be
fairly constant. Crystals with lateral dimensions larger than 2mm and thicker than 1mm
contain structural defects as twin lamellae and surface roughness. The results from

the characterization of the grown crystals with X-ray diffraction and Raman spectroscopy are
consistent with an assumption for a coexistence of an ordered monoclinic and a disordered
orthorhombic phase.

N3pactBane n xapakrepuszupane Ha La2CoMnO6 kpuctanu, nerupanu ¢ Pb

Pestome. Kpucranu na La2CoMnO6, nerupanu ¢ Pb, ca noimydenu mo MeToaa Ha pacTex OT
BHCOKO-TEMIIEpaTypHHU pa3TBopu. Hsikonko kpucTana 6s1xa u3ciaeiBaHN Ype3 CKaHUpalia
enekTporHa mukpockonus (SEM), enepruiino-nucnepcuBeH peatreHoB ananu3 (EDAX),
PEHTreHOBa MOHOKpHCTaIHA MU pakTOMETpus U nojsipusrpaHa PamaHoBa CrieKTpOCKOIHS.
HaGmronaBar ce HIKOM U3MEHEHHs B ChCTaBa Ha Pa3JINYHU KPUCTAIM, HO B 00eMa Ha BCEKU



OTJIEJIEH KPUCTaJ CbCTABBT CE€ OKA3Ba JOCTA MOCTOsIHEH. KpucranuTe ¢ cTpaHUYHU pa3Mepu
[O-TOJIEMH OT 2 MM U MO-Ae0enu OT 1 MM ChabpkKaT CTPYKTYpPHH JedeKTH KaTo IBOHHU
JIaMeJIu ¥ TPanaBoCT Ha MOBBbPXHOCTTA. Pe3ynraTture oT XapakTepucTUKaTa Ha U3PACTHATUTE
KpHUCTAJIU C peHTreHoBa Audpakius 1 PaManoBa CIEKTPOCKOMUS ca CbBMECTUMH C
MPEANOI0KEHHUE 32 ChbBMECTHO ChIIIECTBYBAHE HA MOJIPEIeHAa MOHOKJIMHUYHA U
pa3zopueHTHUpaHa OpTopoMOUYHa ¢a3a.

B3. Egorysheva AV, Volodin VD, Milenov T, Rafailov P, Skorikov VM, Dudkina TD. Glass
formation in the CaO-Bi203-B203 and SrO-Bi203-B203 systems. Russ J Inorg Chem
2010;55(11):1810-7.

Abstract. A physicochemical study of glasses based on the MO-Bi203-B203 and SrO-
Bi203-B203 systems was performed. Glass formation regions were found. The structural
and optical properties, as well as the thermal behavior of the glasses, were studied.

Crpriioo6pasyBane B cucremute Ca0-Bi203-B203 u SrO-Bi203-B203

Pestome. [IpoBeneHo € GU3NKOXUMUYIHO U3CTICIBAHE HA CTHKIIA C XUMHYEH ChCTaB OT
cuctemute MO — Bi203 — B203 u SrO — Bi203 — B203. BsB (azoBute auarpamu ca
OTKpUTH 00acTH HA 00pa3yBaHe Ha CTHKIIO. M3ciieiBanyu ca CTPYKTYPHUTE U ONITUYHU
CBOWCTBA, KAKTO M TOILIMHHOTO IMOBE/ICHUE HA CTHKIIATA.

B4. Hinov HP, Pavli¢ JI, Marinov YG, Petrov AG, Sridevi S, Rafailov PM, Dettlaff-
Weglikowska U. Influence of single-walled carbon nanotubes (< 0.001 wt %) and/or zwitter-
ionic phospholipid (SOPC) surface layer on the behaviour of the gradient flexoelectric and
surface induced polarization domains arising in a homeotropic E7 (a mixture of 5CB, 7CB,
80CB and 5CT) nematic layer. J Phys Conf Ser 2010;253, 012061.

Abstract. The influence has been studied of single-walled carbon nanotubes with a
concentration between 0.0001 and 0.001 wt % and a dried zwitter-ionic phospholipid (SOPC:
I-stearoyl-2-oleoyl-sn-glycero-3-phosphatidylcholine) layer of thickness, smaller than 0.5 um,
deposited only on a half of one of the two glass plates, on the behaviour of the gradient
flexoelectric and surface polarization induced domains arising in a homeotropic nematic

E7 (a mixture of 5CB, 7CB, 80CB and 5CT) layer. We have observed for the first time
different polar on/off formation of the surface polarization induced domains in the region

of the liquid crystal cell without surface deposited lipid SOPC layer. On the other hand,

the SOPC layer strongly decreases the gradient of the electric field thus leading to less
pronounced flexoelectric domains. However, the SOPC layer does not influence the

creation of surface polarization induced domains and of injection induced domains arising

at voltages above 4V. Appropriate dynamic light transmitted curves have been recorded

and typical microphotographs have been taken.

BnusiHue Ha eJHOCTEHHU BbIVIepoAHH HaHOTPBHOWUKH (<0,001 Tern.%) u/unu aunosnspex
dhochomumuaenr (SOPC) moBpXHOCTEH CJIOW BbPXY MOBEAECHUETO HA TPAUCHTHU
(rekcoeneKTpUYHH U TOBBPXHOCTHO MHYLIMPAHU TOJSPU3AUOHHY IOMEHH, Bb3HUKBAIIH B
xomeotponHus E7 (cmec ot 5CB, 7CB, 80CB u 5CT) nemaTudeH ciioi



Pesrome. M3ciieqBano € BIUSHUETO HA €THOCTCHHU BBITIEPOIHI HAHOTPHOU C KOHIICHTPAIUS
mexay 0,0001 u 0,001 tern.% u cnoit ot gunonsper pocponunua (SOPC: 1-creapoun-2-
oJyieoms1-SN-rimiepo-3-hochaTuaArIXonuH) ¢ aedennna, mo-Mainko ot 0,5 pm, OTJIOKEH caMo
BBPXY MOJIOBUHATA OT €IHA OT JIBETE CTHKJICHU IUIOYM HAa TEUHOKPHUCTAIIHA KJIETKA BbPXY
MOBEJICHUETO Ha (IIEKCOCNEKTPUYHH JJOMEHHH U TOBBPXHOCTHATA MOJISIPU3ALIHS,
WHIYIIUPAHH B CJION oT xomeoTpornHust HemaTuk E7 (cmec ot SCB, 7CB, 8OCB u 5CT).
3abensa3axme 3a IbPBU BT PA3TUYHO MOJISIPHO BKIIOYBAHE/M3KIIOUYBAHE HA TOBEPXHOCTHO
UHIYUUPAHUTE MOJSPU3AUOHHU JOMEHHHU B PeTHOHA HA TEUHOKPHUCTAIHATA KJIeTKa 0e3
MOBBPXHOCTHO oTioxeH JunuaeH SOPC cinoit. Ot apyra crpana, ciosat SOPC cunno
HaMaJIsiBa rpaJIneHTa Ha eJIeKTPUUECKOTO MoJie, KaTo M0 TO3U HAYMH BOAM JI0 MO-caado
u3pazenu (iaexcoenekrpuunu qomeiiHu. Crnoar SOPC obaue He BiMse 3a Ch3/1aBaHE Ha
MOBBPXHOCTHO UHIYLUPAHU MOJSIPU3ALMOHHY TOMEHHHU U UHAYLIUPAHU JOMEHHU MIPU
HanpexxeHnus Haj 4V. 3anucanu ca NOAXOAAUIM JUHAMUYHN KPUBU Ha MPOITyCKaHEe Ha
CBETJIMHA U Ca HANpPaBeHHU TUIIUYHU MUKpOoTOrpaduu.

B5. Avdeev GV, Milenov TI, Egorysheva AV, Petrov KP, Skorikov VM, Titorenkova RK,
Rafailov PM. Crystal structure of Bi36MgP2060-6. Russ J Inorg Chem 2011;56(6):913-8.

Abstract. A compound with the general formula Bi36MgP2060- ¢ was obtained by solid
state synthesis. Its composition was confirmed using EDAX. The compound belongs to the
cubic crystal system (space group 123, SG no. 197) and has a sillenite type structure. The
lattice parameter ao is 10.15704(12) A. The Rietveld refinement of the crystallographic data
revealed mixed tetrahedral sites (2a) occupied by Mg, P, and Bi in a ratio of 32 : 63 : 5. The
resulting lattice strains are compensated by vacancies in the cationic (2a) and anionic sites
(24f) and by distortion of the Bi—O framework detected by IR and Raman spectroscopy

Kpucranna ctpykrypa Ha Bi36MgP2060-6

Pestome. Crenunenue ¢ o6mra popmyna Bi36MgP2060-6 Gerie mosydeHo upe3 TBBPAOTEICH
cuHTe3. CbCTaBBT My € NOTBBpACH ¢ nomoura Ha EDAX. CbequHEHNETO IPUHAUIEKN KM
KyOMuHaTa KpHCTajaHa cucTteMa (MpocTpaHcTBeHa rpyna 123) u uma cTpykTypa OT THII
cuiieHuT. [lapamMeThpbT Ha pereTkara a, € 10.15704 (12) A. Ontumusupanero no Putdens
Ha KpUCTaJIOrpa)CKUTE TaHHU pPa3KpU CMECEHH TeTpaeIpuuHU ydyacTblu (2a), 3aeTH oT Mg,
P u Bi B choTHOMmIEHME 32: 63: 5. Pesyntupamure nedpopmanuy Ha pemerkara ce
KOMITEHCHPAT OT BaKaHIMU B KaTHOHHHTE (2a) 1 aHnoHHUTE (24f) mo3ummu u upe3
u3kpuBsiBaHe Ha Bi-O ckenera Ha pemeTkarta, gerektupano ¢ IR u Raman cniekrpockonus.

B6. Milenov TI, Rafailov PM, Thomsen C, Egorysheva A, Titorenkova R, Kostova B,
Skorikov V. Raman and optical spectroscopy characteristics of Se-doped Bil2SiO20 crystals.
Opt Mater 2011;33(11):1573-7.

Abstract. Crystals of BSO doped with Se in two different concentrations (BSO:Se(l) and
BSO:Se(l1)) were grown by the Czochralski method. It is established that doping with Se is
accompanied with preferential absorption of Fe from the melt. According to the in-depth
chemical analysis, it is assumed that the doping Se ions enter the tetrahedral positions by
means of the substitution of 3Si** by (Se®* + 2Fe**) ions. The measured absorption spectrum
of the low-concentration Se-doped crystal (BSO:Se(l)) confirms such a conclusion as the
absorption coefficient is increased in a broad spectral interval (1.4-3.1 eV) — an effect typical



for all Fe-doped Bi12Si020 crystals. The polarized Raman spectra of BSO:Sel show that the
doping-induced lattice distortions are small. The IR spectrum of the BSO:Sel crystal yields
indications for local lowering of the symmetry of the Fe-occupied tetrahedral positions.
Doping with Se at high concentration (BSO:Se(l1)) leads to occasional second phase
inclusions and to a downshift of practically all modes in the Raman spectrum by 2-5.5 cm™.
It is concluded that the doping with Se at high concentrations follows the same mechanism as
that at low concentrations but the introduced lattice distortions are more significant, and lead
to an enlargement of the unit cell while preserving the overall cubic symmetry.

PamaHOBM ¥ ONITUYHU CHIEKTPOCKOIICKH XapakTepucTuku Ha Ha Bi12S1020 kpucranmy,
JIETUPaHU CbC Se

Pestome. Kpucranu ot Bi12S1020 nerupanu cbe celeH Npu B KOHIICHTPAIIUK Ha
nerupanus npumec (BSO:Se(l) n BSO:Se(ll)) ca monydyenn o meroaa Ha Yoxpasicku.

Y CTaHOBEHO €, 4e JISTHPAHETO ChC Se € MPUAPYKEHO C npedepeHnnaito ycospane Ha Fe ot
cronuikara. Cropen 3a1b1004€H XUMUYEH aHATU3 JIETUPAHETO MPOTHYA B TETPACAPUIHUTE
MTO3HIIMH M CJIEJBA CXeMarTa (Se6+ + 2Fe3+) — 3Si**. UsmepenusT abcopOLEOHEH CIIEKTHD
Ha Hucko-nerupanus Se (BSO: Se (I)) moTBbprkaaBa TakoBa 3aKIFOUCHHE, Thil KATO
Koe(pUIIMEeHTHT Ha aOCOpOIHs ce yBeInYaBa B IUPOK criekTpaiieH uHrepsai (1,4-3,1 eV) -
edekt, TunuueH 3a Bcuuku Fe-nerupanu Bi12Si020 kpucranu. [lonspusupanure Pamanosu
cnektpu Ha BSO: Sel mokasBar, ue JONMUHT-UHIYIIUPAHOTO U3KPUBSIBAHE HA PEIIETKATA €
Manko. IR cnexktspbsT Ha BSO: Sel kpucrana naBa mHAMKAIMY 32 JTOKAJIHO MTOHKKaBaHe Ha
CUMETpUsATA Ha TeTpaeIpUUHUTE MO3ULIMH, 3aeTu oT Fe. Jlerupanero cbc Se BbB BUCOKa
koHueHTpauus (BSO: Se (1)) Boau no ciayyaitHu BKIIOYBaHHS Ha BToparta (asza u 10
TIOHIKEHHE Ha 9ecToTaTa ¢ 2 - 5.5 cm™ Ha Bermukn GOHOHH. 3aKIOYCHHETO €, 4 TOMHHTBT
ChC Se BbB BUCOKU KOHIICHTPAITUH CIICJ[BA CHITUS MEXaHU3bM KaTO TO3W NP HUCKH
KOHIIEHTPALIUU, HO BbBEJCHUTE PEIICThUHN U3KPUBABAHUS Ca NI0-3HAYUMU U BOJAT 10
pa3mmMpsBaHe Ha eJIeMEHTapHaTa KJIETKa, KaTo ChIEBPEMEHHO ce 3ama3Ba o0miara Kyoudna
CUMETpPHUS.

B7. Egorysheva AV, Volodin VD, Berezovskaya IV, Zubar' EV, Skorikov VM, Milenov T,
Rafailov P. Effect of Eu203 doping on the crystallization behavior of BaO-Bi203-B203
glasses. Inorg. Mater. 2012;48(9):948-52.

Abstract. We have studied the crystallization behavior of 30BaO - 25Bi,03 - 45 B,03 glasses
doped with Eu203 to different levels. At a Eu203 content of 7 mol % or higher, the glasses
undergo volume crystallization. The only precipitating phase is a solid solution between
europium and bismuth oxides. With increasing europium concentration in the glass, the
structure of the crystallites changes from cubic to rhombohedral. We have investigated the
morphology, physicochemical properties, and luminescence spectra of the glasses and

glass ceramics.

Edexr Ha nerupanero ¢ EU;O3 BbpXy KpUCTATU3AIMOHHOTO MOBECHHE Ha CThkiIa oT BaO-
Bi,O3- B,0O3

Pestome. Hue uscieqsaxme moBeieHUETO Ha KpucTaau3amus Ha crhkia 30BaO - 25Bi,0;3 -
45B,03, erupanu ¢ Eu203 Ha pa3znuanau HuBa. [Ipu chabpxanue Ha Eu203 ot 7 Moin.% win
MoBeYe, CThKIIaTa MOJIeKaT Ha 00eMHa KpucTanu3anus. EqnHcTBeHaTa mpernunuTrpana
(aza e TBBp/ pPa3TBOP MEXKY €BpONHi 1 OncMyTOBH OoKcuau. C yBeIMuaBaHETO Ha
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KOHLIEHTpALMATA Ha EBPONMM B CTBHKJIATA, CTPYKTypaTa Ha KPUCTAIUTUTE CE IIPOMEHS OT
KyOuuHa B pomOoeapuyHa. M3ciensanu ca Mopdosorusta, PU3NKOXUMUYHUTE CBONCTBA U
JIYMHUHECLEHTHUSAT CIEKThP Ha CThKJIATa U CTHKIEHU KEPAMUKHU.

B8. Milenov TI, Rafailov PM, Urcelay-Olabarria I, Ressouche E, Garcia-Muioz JL,
Skumryev V, Gospodinov MM. Magnetic behavior of La 2CoMn0O6-5 crystal doped with Pb
and Pt. Mater Res Bull 2012;47(12):4001-5.

Abstract. La2CoMnO6-4 crystal doped with Pb and Pt was successfully grown. The lattice
parameters were determined by X-ray diffractometry, while polarized Raman spectroscopy
and magnetic measurements were used to probe the Co/Mn positional order, and to suggest
the most likely crystal and magnetic structures. The magnetic response of the crystal to ac-
and dc-magnetic fields is discussed in terms of possible occupation of the crystallographic
positions by the constituent ions and valence state disproportion in the Mn/Co ions. The
results are explained within a framework of statistically random distributed Mn®**-O-Mn** and
Co?*-O-Pt** chains within the predominantly ordered Co?*/Mn** double perovskite structure.

MarnutHo noBeaenue Ha kpucran La 2CoMnO6-9, nerupan ¢ Pb u Pt

Pesrome. N3pactrat e kpucran La2CoMnO6-8, nerupan ¢ Pb u Pt. [Tapamerpute Ha
pelieTkara ce onpenessaT Ype3 peHTICHOBA AUPPAKTOMETPHSI, JOKATO MOJISpU3UPaHa
PamanoBa CrIeKTpOCKONHS 1 MAarHUTHUA U3MEPBaHUS CE U3IOJI3BAT 3a COHIMPAHE HA
nojpeieHncTTa Ha mo3uiuute Ha Co / Mn U 3a onpeiensiHe Ha Hal-BEPOSTHUTE KPUCTATHH U
MarHUTHH CTPYKTYpH. MarHUTHUAT OTKJIMK Ha KPUCTaIa KbM ac- U dc-MarHUTHH TOJIETa Ce
00CBHXK/Ia OT TJIe/IHA TOYKA HA BB3MOXKHO 3a€MaHe Ha KPUCTATIOTPAa()CKUTE TTO3UIIH OT
CHOTBETHUTE WOHH U IUCIPOIIOPIIUS Ha BajJeHTHOCTUTEe HA Mn/CO0 iionute. Pesynrature ca
00SICHCHH B PAMKHTE Ha CTATUCTUYCCKHU CIIy4aliHO pa3mpenesieHn Mn**-0-Mn** u Co**-O-
Pt*" Bepuru B npeoGanasamo noapegenara Co?*/Mn** npoiino-neposckuTHa cTpyKTYypa.

B9. Dimitrov D, Marinova V, Tomov V, Rafailov P, Gospodinov M. Crystals growth of
topological insulators in Biy(SexTe1x)s system. Bulg Chem Commun 2013;45(SPEC. ISSUE
B):226-8.

Abstract. Topological insulator single crystals of Bi,(SexTei1x)3 and doped Bi,Se; are
prepared by modified Bridgman technique. The crystals are with high quality as confirmed by
XRD and Raman spectroscopy measurements. These new materials are of great importance
for the research on devices and technologies based on topological insulator properties.

Kpucranen pacTex Ha TOOJIOTHYHH H30JaTOPH B crcTeMama Biy(SexTerx)3

Pe3rome. MOHOKpHCTAIM OT TOMOJOTHYHUS H30JaTop Bix(SexTe:1x)s u nerupan Bi,Se; ce
nojy4daBar o moauduimpan bpumkman Mero. Kprcramure ca ¢ BUCOKO KauecTBO,
MOTBBPJICHO OT peHTreHoBa qudpaxius U Pamanosa cnektpockomnus. Te3u HOBH
MaTepUai ¢a OT TOJSIMO 3HAYEHHUE 33 PA3BUTHETO HA YCTPONCTBA H TEXHOJIOTUH, Oa3upaHn
Ha TOITOJIOTMYHO-U30JIATOPHUTE CBOMCTBA.
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B10. Yankova L, Milenov TI, Rafailov PM, Avdeev GV, Veleva MN, Gospodinov MM.
Magnetic and electric field characterization of La2CoMnQG6 crystals doped with Pb. Cryst Res
Technol 2013;48(7):439-45.

Abstract. Crystals of La2CoMnO6 doped with Pb were successfully grown by the high
temperature solution growth method and their magnetic and transport properties were studied.
The examined crystal is found to have predominantly ordered Co2+/Mn4+ structure with
randomly distributed Mn3+ substituting Co2+. A relaxor-like temperature dependence of the
dielectric constant with relaxation maximum is established in the temperature interval 180—
210 K. On the base of the dc-conductivity data, it is assumed that the charge transport in the
interval 180-350 K is governed by small-polaron hopping, whose onset coincides with the
Curie temperature.

Xapaxrepusupane Ha kpuctanun La2CoMnO6, nerupanu ¢ Pb, ¢ MarHUTHO ¥ €IEKTPHYHO
noiie

Pestome. Kpucramu ot La2CoMnO6-8, nerupanu ¢ Pb, ca u3pactHaTH yCHeniHo Mo METo1a
Ha pacTeX OT BUCOKO-TEMIEpaTypHU pa3TBOPH U Ca U3CJIEIBAHU TEXHUTE MAarHUTHU U
TPAHCIIOPTHH CBOMCTBA. Y CTAHOBEHO €, Y€ M3CJICIBAHUAT KPUCTAI UMa MPEAUMHO TIOIpeIeHa
Co?*/Mn*" crpykrypa ¢ npoussoiso pasnpeneiner Mn®* zamecrsam Co?*. Penakcopua
TEeMIIepaTypHa 3aBUCUMOCT Ha JUEJIIEKTPUYHATA KOHCTAHTa C MAaKCUMYM Ha pellakcaius €
ycTaHoBeHa B TeMriepaTypuust uatepBai 180-210 K. Bb3 ocHOBa Ha TaHHHUTE 32 TOCTOSIHHO-
TOKOBATa MPOBOJMMOCT C€ MpUEMa, Y€ 3apsAI0BUAT TpaHcropT B nHTepBaia 180-350 K ce
yIpaBIsiBa OT MpecKadaHe Ha MaJIKH MOJIIPOHH, KATO HA4aJIo0TO Ha eeKTa ChBIaja ¢
TeMmreparypara Ha Kiopu.

B11l. Katranchev B, Petrov M, Keskinova E, Naradikian H, Rafailov PM, Dettlaff-
Weglikowska U, Spassov T. Liquid crystal nanocomposites produced by mixtures of
hydrogen bonded achiral liquid crystals and functionalized carbon nanotubes. J Phys Conf Ser
2014:;558(1), 012024.

Abstract. The liquid crystalline (LC) nature of alkyloxybenzoic acids is preserved after
adding of any mesogenic or non-mesogenic compound through hydrogen bonding. However,
this noncovalent interaction provokes a sizable effect on the physical properties as, e. g.
melting point and mesomorphic states. In the present work we investigate nanocomposites,
prepared by mixture of the eighth homologue of p-n-alkyloxybenzoic acids (8OBA) with
single-walled carbon nanotubes (SWCNT) with the purpose to modify the optical properties
of the liquid crystal. We exercise optical control on the LC system by inserting SWCNT
specially functionalized by carboxylic groups. Since the liquid crystalline state combines
order and mobility at the molecular (nanoscale) level, molecular modification can lead to
different macroscopical nanocomposite symmetry. The thermal properties of the
functionalized nanocomposite are confirmed by DSC analyses. The mechanism of the
interaction between surface-treated nanoparticles (functionalized nanotubes) and the liquid
crystal BOBA bentdimer molecules is briefly discussed.

TeyHO-KpUCTAITHY HAHOKOMITO3UTH, TTOJTYYEHH OT CMEC Ha aXUpajJHU TE€YHU KPUCTAIH C
BOJIOPOHA BPB3Ka U (PYHKITMOHAIM3UPAHH BBIIEPOTHN HAHOTPHOUUKH
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Pestome. Teuno-kpucranuara (LC) npupoa Ha ankuiIoKcH-O0€H30€BUTE KUCEIMHHU CE 3ara3Ba
cieq 106aBsiHe Ha Pa3HOOOPa3HU ME30TEHHH UJTM HEME30T€HHH ChEIMHEHUS MTOPaIu
BOJIOpO/IHATA BPB3Ka. ToBa HEKOBAJICHTHO B3aUMO/ICHCTBUE 00aye OKa3Ba 3HAYUTEICH e(EeKT
BbPXY (QU3NYHHUTE CBOICTBA KaTO HAIp. TOUKA HA TOMEHE U ME30MOP(HH chcTosIHUS. B
Hacrosmara paboTa u3cieBaMe HAaHOKOMIIO3UTUTE, IPUTOTBEHH Ype3 CMECBaHE HA OCMUS
XOMOJIOT Ha p-N-ankuiokcubenzoeBute kucenruu (§OBA) ¢ eAHOCTEHHH BBIVIEPOIHU
HaHotpwrou (SWCNT) ¢ mien npoMsiHa Ha ONTHYHUTE CBOWCTBA HA TEUHUS KpucTai. Hue
yopaxHsBaMe onTudeH KoHTpoJ Bbpxy LC cucremara, kato BMbkBame SWCNT, criennaiHo
(YHKIIMOHATTU3UPAHY ¢ KapOOKCHITHU TPy, Thi KaTO TEYHOKPHUCTATHOTO CHCTOSIHUE
chueTaBa MOJPEkKIaHe U MOABMKHOCT HAa MOJIEKYJIHO (HaHOpa3MepHO) HUBO, MOJIEKYJIsIpHATa
Moau(HKAIIS MOXKE J1a JOBE/E 10 pa3InYHa MaKPOCKOIMYHA HAHOKOMITO3UTHA CUMETPHSIL.
TomnuHHUTE CBOICTBA HAa (DYHKIMOHAIM3UPAHUS HAHOKOMITO3UT CE MOTBBPKAABAT OT aHAIH3
¢ nudepeHImaiHa CKaHUPaIla KATOPpUMETpusi. MeXaHU3MBbT Ha B3aUMOICHCTBUETO MEXKITY
MMOBBPXHOCTHO 00paboTeHnTe HaHOYACTHIH ((PYHKITMOHATM3UPAHU HAHOTPHOM ) U TCUHUS
KpucTal, BeiencTeue Ha koiito 8OBA MonekynuTe npuaoOduBaT opmaTa Ha OrbHAT TUMED, €
pasriieaH HaKpaTKo.

B12. Egorysheva AV, Milenov TI, Ellert OG, Avdeev GV, Rafailov PM, Efimov NN,
Novotortsev VM. Magnetic glass-ceramics containing multiferroic BiFeO3 crystals. Solid
State Sci 2015;40:31-5.

Abstract. A new composite material consisting of BiFeO3 crystallites inside a nonmagnetic
glass-like matrix has been synthesized using the glass crystallization method. The phase
equilibrium and glass formation region of the Bi203 - Fe203 - B203 system (0 - 50 mol %
B203) have been investigated. The optimal compositions for glass-ceramic synthesis are
within the 25 - 85 mol % BiFeO3 range on the Bi4B209 - BiFeO3 section. The obtained
ceramics were studied by X-ray diffraction, Raman spectroscopy, microscopic and magnetic
methods. It was shown that the BiFeO3 crystallites grow according to a dendrite mechanism
resulting in anisotropic glasseceramic. Magnetic properties of the synthesized samples depend
upon their morphology and crystallinity.

MarauTHy CTBHKJIOKEPAMHUKH, ChIbpKaIy MyaTudeponynu kpucraiu BiFeO3

Pesrome. HoB kommno3uten marepual, cherosil ce oT BiFeO3 kpucranuTit B HeMarHuTHa
MaTpuIla, MoJ00Ha Ha CTHKJIO, € CHHTE3HPaH Ype3 METOAa Ha KPUCTATU3AIMS Ha CTHKIIO.
N3cnensa ce obnactTa Ha (pa30BOTO paBHOBECHE U Ha 00pa3yBaHETO HA CTHKIIO B CUCTEMATa
Bi203 - Fe203 - B203 (0 - 50 m01.% B203). OntumanHuTe ChCTaBU 3a CTHKIOKEPAaMHUYCH
CHHTE3 ca B rpaHunuTe Ha 25 - 85 M011.% BiFeO3 na nmunusrta Bi4B209 - BiFeO3.
[TonyuyenaTta kepamuka € u3cieaBaHa upe3 peHTreHona nudpaxiusi, Pamanosa
CHEKTPOCKOMUS, MUKPOCKOITMYHU U MarHUTHU Metoau. [lokazaHo e, 4e kpucTaiuTe Ha
BiFeO3 pacrtar no JeHAPUTHUS MEXAHU3BM, KOETO BOJIU A0 aHU30TPOIHA CTHKIOKEpaMHUKa.
MarauTHUTE CBOWMCTBA HA CHHTE3UPAHUTE MPOOU 3aBUCAT OT TAXHATA MOP(OIOTHS U
KPUCTAITHOCT.

B13. Terziyska PT, Butcher KSA, Rafailov P, Alexandrov D. Growth of vertically oriented
InN nanorods from In-rich conditions on unintentionally patterned sapphire substrates. Appl.
Surf. Sci. 2015;353:103-5.
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Abstract. Vertically oriented InN nanorods were grown on selective areas of unintentionally
patterned c-oriented sapphire substrates exhibiting sharp needles that preferentially
accommodate In-metal liquid droplets, using Migration Enhanced Afterglow (MEAglow)
growth technique. We point out that the formation of AIN needles on selected areas can be
reproduced intentionally by over-nitridation of unmasked areas of sapphire substrates. The
liquid indium droplets serve as a self-catalyst and the nanorods grow from the supersaturated
indium melt in the droplet in a vertical direction. X-ray diffraction measurements indicate the
presence of hexagonal InN only, with preferred orientation along (0 0 0 1) crystal axis, and
very good crystalline quality. The room temperature Raman spectrum shows the presence of
the A1(TO), E2 (high) and A1(LO) phonon modes of the hexagonal InN.

W3pactBane Ha BepTUKaIHO opueHTHpanu INN HaHOCTBI00BE OT oboratsiBane ¢ In Ha
HeNpeAHaMEePEeHO OPUEHTUPAHU CallPUPEHH MOTOKKH

Pestome. Beprukanno opuentupanu INN HaHOCTBIIOOBE ca U3pacTHATH B CEJICKTUBHU 30HHU HA
HEeMpeIHaMEPEHO C-OpUEHTHUPAaHU can(UPEHH MOATI0KKH, ChAbPIKAIIN OCTPU BPHXUETA,
KOUTO IpeobiagaBaiio abcopOupar kanuuuy TeueH In, u3non3Baiiku TeXHOIOTUATA 32
pacTex cbc cTuMmynupaiio murpanusrta nocierpeene (MEAglow). Hue nocouBame, ue
oOpa3yBanero Ha AIN urim B n30paHu 00JIaCTH MOXKE IIETIEBO JIa CE BB3IIPOU3BEIC Upe3
CBPBX-HUTPUPAHE HA HEMACKHPaHU 001acTh OT candupeHuTe noanoxku. Kamnkure or redeH
WMHIUM cIyXaT KaTo KaTajau3aTop caMH Ha cede CH, a HAaHOCTHJIOOBETE pacTaT OT
CBPbXHACUTEHATa MHAKMEBA CTOMMIIKA B KAIUMIaTa BbB BEPTUKATHA TOCOKA.
PenTrenorpadckure n3MepBaHus NOKa3BaT HATMYHETO caMo Ha miecTobr'bieH InN, ¢
npeanovnTana opueHranus mno nporexenue Ha (0 0 0 1) kpucranHa oc 1 MHOTO A00pO
KPUCTATHO Ka4eCTBO. PaMaHOBHST CIIEKTHP MPH CTaifHA TeMIIepaTypa MoKa3Ba HATMYNETO Ha
¢dononnute mogose Al (TO), E2 (Bucoka) u Al (LO) na mectobreianus InN.

B14. Katranchev B, Petrov M, Rafailov PM, Todorov N. Chiralization and ferroelectric state
induction in nanostructured liquid crystals. J Phys Conf Ser 2016;682(1), 012001.

Abstract. The liquid crystals (LC), due to their naturally high bulk ordering, strong
birefringence and easy electrooptical driving, serve as matrix in the nanocomposites doped
with non-mesogenic or mesogenic nanoparticles. The nanocomposite’s structural units exhibit
very complex molecular form indicating the strength and the intermolecular interaction
between the matrix and dopant’s molecules. Hydrogen bonds are of particular significance for
the formation of the nanocomposite structural units, since the symmetry of the LC
nanocomposite could be controlled and controllably decreased due to the acceptor—donor
interaction between the dimeric matrix and the dopants. As a result, the LC nanocomposite
can reach the lowest symmetry, known as triclinic - C1. Using the LC p,n-alkyloxybensoic
acids (nOBA) in form of hydrogen-bonded dimers as matrix and non-mesogenics - single
walls carbon nanotubes (SWCNT), perfluorooctanoic acid (PFOA), 4-hydrooxypiridin
(HOPY) or mesogen - cholesteryl benzoate (ChB) as dopants and choosing optimal
concentrations (where the typical LC state was preserved), we obtained nanocomopsites
7OBA/SWCNT, 70BA/PFOA, 90BA/HOPY and 8OBA/ChB. We indicate two forms of
ferroelectricity in the studied nanocomposites: developable ferroelectricity, characteristic for
the 9OBA/HOPY, 7TOBA/PFOA compounds and developed ferroelectricity characteristic for
80OBA/SWCNT, 80OBA/ChB.
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Xupanu3ays 1 MHIYKIHUS Ha PepOeTIeKTPUUYHO ChCTOSHUE B HAHOCTPYKTYPUPAHH TEUHU
KpUCTalu

Pestome. Teunure xkpucranu (LC), mopaam ecTecTBEHO BUCOKATa CH CTETNEH HA 00EMHO
MOJPEXJIaHe, CUITHOTO IBOMHO JTbUEIIPEUyNBaHe U JIECHOTO €JIEKTPOONTUYHO YpaBIeHHE,
CITy’KaT KaTo MaTpulla B HAHOKOMITO3UTHUTE, JISTUPAHU C HEME30TCHHH WIM ME30TEHHH
HaHouyacTUIHM. CTPYKTYpHHUTE €IUHUIIN HA HAHOKOMITO3UTUTE UMAT CJIOYKHA MOJIEKYJspHA
¢dopma, mokas3Balla CUIaTa U MEXIYMOJICKYITHOTO B3aUMOJICHICTBHE MEKIY MaTpHUIlaTa 1
MOJIEKYJIMTE Ha JIETUpALIUs eieMeHT. BoopoaHuTe Bpb3KU ca OT 0COOCHO 3HAYCHHE 3a
(bopMHpaHEeTO HA HAHOKOMITO3UTHHUTE CTPYKTYPHHU €IUHHIIN, Thi KaTo cuMeTpusita Ha LC
HAaHOKOMIIO3UTa MOe J1a Ob/ie KOHTPOJIMpaHa U KOHTPOJIUPYEMO HamalileHa opaau
B3aMMOJICHCTBHETO aKLENTOP-IOHOP MEKIY AMMEpHATa MaTPUIIA U JIETUPAIINTE eleMeHTH. B
pesynrat LC HAaHOKOMIO3UTHT MOKE J]a IOCTUTHE Hall-HUCKaTa CUMETpUs, U3BECTHA KaTo
tpukiauHHA - C1. M3nonsBaiiku kato marpuna LC p, N-ankuinokcnbeH30eBUTE KUCEIUHU
(nOBA) non ¢opmara Ha BOJIOPOJHO CBbP3aHU JUMEPH, a 32 HEME30TeHHU KOMITOHEHTH -
€IHOCTeHHH BbIiiepoiHu HaHOTPpBOU (SWCNT), nepduyopokxranoBa kucenuna (PFOA), 4-
xuapookcunupuaut (HOPY) unmn mesoren - xonectepun 6enzoar (ChB) kato nomantu u
M30Mpaiiki ONTHMAJIHA KOHIICHTPAUH (KBIETO € 3ala3eHo THIMMYHOTO cherostane Ha LC),
nonyunxme Hanokomnosutu 70BA / SWCNT, 70BA / PFOA, 9OBA / HOPY u 8OBA /
ChB. IlocouBame nBe hopMu Ha GEPOSTCKTPUIHOCT B U3CIICIBAHUTE HAHOKOMITO3UTH:
pa3Buta (hepoerIeKTpUYHOCT, XapakTepHa 3a cheaunenusata 9OBA / HOPY, 70BA / PFOA u
naTeHTHA (hepoenekTpuuHoCT, XapakrepHa 3a SOBA / SWCNT, 8OBA / ChB.

B15. Tomov V, Rafailov PM, Yankova L. Raman spectroscopy investigation of the polar
vibrational modes in CuB204. J Phys Conf Ser 2016;682(1), 012028.

Abstract. We report results of polarized Raman spectroscopy of piezoelectric copper
metaborate CuB204 (space group I ~42d, Z = 12) in the range from 80 to 1300 cm™. Due to
the dense population of the phonon spectra we carried out angular-dependent measurements
by rotating the sample in different crystallographic planes thus performing gradual transitions
from one polarization configuration to another. The different angular dependence of the
scattering intensities of vibrational modes of different symmetries allowed us to obtain Raman
signal from some transversal optical (TO) modes of E-symmetry and to demonstrate the
single-mode behavior of the B2 modes by means of transition from TO character to
longitudinal optical (LO) character of these phonons.

NscnenBane Ha nonsipaute BUOpannonuu Mmojose B CuB204 ¢ PamaHnoBa CrieKTpOCKOIHUS

Pesrome. Hue noxnagsame pesynraru ot nossipuzupana PamanoBa cieKTpockomnus Ha
nue30eIeKTpuuHms Meaed Meradopar CuB204 (npoctp. rpyna I 42d, Z = 12) B auana3zona
ot 80 10 1300 cm™, [Topanu recrara monynanus Ha GOHOHHUTE CHEKTPH U3MOI3BaAXMe
BIJIOBU 3aBUCHMOCTH UYpe3 3aBbpTaHe Ha polaTa B pa3InyHU KpucTanorpadcku paBHUHH,
KaTo IO TO3M HAYMH U3BBPIIMXME IMOCTENCHHN MPEXOAH OT €Ha KOH(pUTrypalus Ha
noJsispu3anus B Apyra. Paznuunara prioBa 3aBUCUMOCT Ha MHTEH3UTETUTE Ha pa3celiBaHe Ha
BUOPAIIMOHHUTE MOJIOBE C Pa3IMYHU CUMETPUH HU TO3BOJIHM Ja mosryyuM Paman cursan ot
Hskou Hanpeynu ontuunu (TO) Tpentenus ¢ E-cumetpus u 3a AeMOHCTpUpaHe Ha
€IHOMOJIOBOTO IOBeJIcHNE Ha B2 TpentenusTa upe3 npexon ot Tpanceep3aieH (TO) kbM
HajurbkeH onTuueH (LO) xapakTep Ha Te3u (GOHOHMU.

15



B16. Katranchev B, Petrov M, Rafailov P, Todorov N, Keskinova E, Naradikian H, Spassov
T. Ferroelectric state induced in mixture of dimer liquid crystal and perfluorooctanoic acid.
Mol Cryst Liqg Cryst 2016;632(1):21-8.

Abstract. Phase transitions and electro-optical effects are studied in a nanocomposites, grown
by mixing heptyloxybenzoic acid (7OBA), displaying hydrogen-bonded dimeric liquid crystal
(LC) state, with perfluorooctanoic acid . Due to the interaction with the dopant structural units
the dimer rings of the LC matrix bent. As a result, transitions from achiral to chiral states,
including ferroelectric smectic CG with the lowest C1 symmetry take place.

DepoeneKTPUYHO ChCTOSHHUE, HHIYIIMPAHO B CMEC OT AMMEPEH TeUeH KPHCTal U
nepdayopoKTaHOBa KHCEIHHA

Peztome. dazoBuTe MPEexXo U IEKTPOONTUYHUTE €(hEKTH Ca N3YUYEeHH B HAHOKOMITO3UTH,
MOJIy4EHHU Ype3 CMECBaHe Ha XenTHIIoOKcuOeH3oesa kucenuna (70BA), nposBsiBaiia
BOJIOPOAHO-CBBP3aHO quMepHo TeuHokpucTanHo (LC) cheTosnue, ¢ nepdayopokTaHOBa
kucenuna (PFOA). [Topaau Ha B3aUMOICHCTBUETO ChC CTPYKTYpHHTE 3BeHA Ha PFOA
numepHute npbeTeHu Ha LC maTpuniata ce orsBat. B pesynTar Ha ToBa npotuyat Gpa3zoBu
MPEXOH OT aXMPATHU KbM XHPAITHU ChCTOSHUS, BKIIIOUUTETHO (PepOETEKTPUIHA CMEKTHYHA
CG ¢a3za c naii-uucka C1 cumerpus.

B17. Tomov V, Rafailov PM, Luo C. Growth, composition, ferroelectric and magnetic
properties of new multiferroic Pbs3Mn,gNiy1Tips60153 single crystals. Cryst Res Technol
2016;51(7):446-52.

Abstract. Multiferroic single crystals in the novel system Pb-Mn-Ni-Ti-O have been grown
by the high temperature solution growth method. At room temperature the crystals are
indexed in the hexagonal space group P63cm. The dielectric and magnetic properties along
with the temperature dependence of the c-lattice parameter have been studied in the
temperature range 2 K - 500 K. The magnetic measurements reveal a paramagnetic to
antiferromagnetic phase transition around 48 K. The dielectric permittivity exhibits a
maximum at 430 K, indicating ferroelectric to paraelectric phase transition. The temperature
dependent Raman and XRD measurements around 430 K reveal an anomaly and abrupt
change of the lattice parameter along the z-axis respectively, thus confirming the ferroelectric-
to-paraelectric phase transition.

N3pacTBane, cbCTaB, PepoOCIEKTPUYHN U MArHUTHU CBOMCTBA Ha HOBUTE MYJITU(EPOUYHU
Pb3_3M n4_8Ni1_1Tio_56015_3 MOHOKpHCTAIIA

Pestome. Myntudeporndynn MOHOKpUCTaIH B HoBata cuctema Pb-Mn-Ni-Ti-O ca uzpactHaTtu
10 METOJIa HA PACTEXK OT BUCOKO-TEMIIEpaTypHU pa3TBopHu. [Ipu craiiHa Temmneparypa
KpUCTAJIUTE C€ MHJEKCHUPAT B XEKCaroHajaHaTa npocTpaHcTBeHa rpymna P63cm. M3yuyenu ca
JUEIEKTPUYHUTE U MATHUTHU CBOMCTBA 3a€HO C TEMIIepaTypHaTa 3aBUCUMOCT Ha C-
MapaMeThpa Ha pelieTkara B remreparypHus nuana3oH 2 K - 500 K. Marautaute
M3MepBaHus pa3KpuBaT (a3zoB MPexo]] mapaMarHeTuk-anTudeppomMarueTuk okono 48 K.
JluenekTpuuHaTa IpoOHUIIAeMOCT noka3Ba MmakcumyM 1pu 430 K, koeto unaukupa $as3os
npexo] GpepoenekTpuK-napaenekTpuk $aszon. TemnepaTypHo-3aBucumu Pamanosu u XRD
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n3MmepBanus okoio 430 K pazkpuBar aHomanus U pA3Ka IpoMsiHa Ha TapaMeTbpa Ha
peleTKara, o TO3M HauuH IMOTBBPKAABANKU TO3H (Pa30B IMPEXOA.

B18. Petrov M, Katranchev B, Rafailov P. Induction of chiral phases in originally achiral
hydrogen-bonded dimer liquid crystals. Mol Cryst Liq Cryst 2016;641(1):95-105.

Abstract. We investigated the seventh homologues of the hydrogen bonded in dimers liquid
crystals p,n alkyloxybenzoic acids (7OBA), which in its pristine state displays achiral nematic
(N) and smectic C (SC) states. The mixture of this liquid crystal with nanoparticles,
expressing various shapes and sizes, where the liquid crystal serves as a matrix, introduces
new optical and electrooptical properties of the composite material.We concentrated on the
mixture 7OBA with single-wall carbon nanotubes (SWCNTSs), which exposes a set of chiral
and ferroelectric states, including the unique one (smectic CG) state, which do not appear in
the pristine achiral 7OBA. On the base of polarization microtextural, thermal and polarization
spectroscopic (FT far infra red-FT FIR and microRaman) analyses we present a qualitative
model of the smectic CG state in low-molecular dimeric liquid crystals.

WNunynupane Ha XxupanHy a3y B IPUHIUIIHO aXUPATHU JUMEPHU TEYHU KPUCTAIIU C
BOJOPOJHA BPb3Ka

Pe3rome. M3cienBaH e ceMUAT XOMOJIOT Ha BOJIOPOIHO-CBBbP3aHaTa B JUMEPH T€YHO-
KpHUCTaJIHA CyOCTaHIM p,- N-ankuiokcuOen3oesa kucennHa (7OBA), koiiTo B 4MCTOTO cu
cbeTosiHue nposiBsaBa axupanHu HeMatuyHy (N) u cmextuynu C (SC) ceerosnus. Cmecra Ha
TO3H T€YEH KPHUCTaJl C HAHOYACTULIU C pa3IMYHU (POPMU U Pa3MepH, KbIETO TEUHUAT KPUCTAI
CILy’KM 3a MaTpHIla, BbBEXAa HOBU ONTUYHU U €JIEKTPOONTUYHHU CBOWCTBA B KOMIIO3UTHHUSI
Mmatepuai. CneunantHo cmecta Ha 7OBA ¢ BbIiiepoiHM HAHOTPBOMYKH IIPOsIBSBA HAOOp OT
XHPATHU U (HEePOECNEKTPHUYHH CHCTOSHHUS, BKIIOYUTEIHO YHUKATHOTO ChCTOSTHUE (CMEKTUYHA
CQ), kouto He ce npossBar oT axupaiaHus /OBA. Ha ocHoBaTa Ha nonspu3alioHeH
MUKpPOTEKCTYPEH, TEPMUUYEH U CIIEKTPOCKOIICKH (MH(ppauepBeH U MUKpO-PamaHOB) aHaIIN3
HUE NPEJCTaBsIME KaueCTBEH MOIe] Ha CMeKTUUHOTO CG ChCTOSTHUE B HUICKOMOJIEKYJTHU
JTUMEPHU T€UHU KPUCTAIIH.

B19. Dimitrov, D. Z., Rafailov, P. M., Chen, Y. F., Lee, C. S., Todorov, R., Juang, J. Y.
Growth and characterization of LuVO4 single crystals. Journal of Crystal Growth, 473,
Elsevier, 2017, 34.

Abstract. Large LuVO4 single crystals have been successfully obtained by high-temperature
solution method. The structure details of these crystals are determined by X-ray
crystallographic analysis and Raman spectroscopy. It is observed that the crystal consists of
LuVO4 phase with trace amount of imperfections possibly due to oxygen vacancies. The
optical quality of the crystal is assessed by Spectroscopic Ellipsometry (SE). The crystal
shows higher than +0.2 birefringence in a large interval of wavelengths.

N3pacTBane u xapakrepusupane Ha LuVO4 MoHOKpucTanu
Pesrome. ['omemn MoHOKpucTanu ot LuVO4 ycnientHo ca mosy4eHu o MeTOo/1a Ha U3pacTBAHE

OT BUCOKOTEMIIEpATYPEH pa3TBOp. JleTailnu oT CTpyKTypaTa Ha T€3U KPUCTAIH ca
OTIpe/ieNIeH! Ype3 PEeHTIeHOB KpucTanorpadcku aHanus3 1 PamManoBa CieKTpOCKOMUSI.
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HabmonaBa ce, ue kpuctansT ce cbeTou oT LuVO4 daza ¢ MEHHMATHY cliefu OT AedexTH,
BEPOSATHO IOPaJy KUCIOPOIHH BakaHIMU. ONTHYHUTE CBOMCTBA HA KPUCTala ca U3CieIBaHU
cbe crekTpockonuyHa enuncomerpus (SE). Kpucranbt nposBsaBa 1BOHHO IbUEIIPEUYIIBAHE,
HaaBuaBano +0.2 B rojisiM MHTEPBAJ OT IBJIKUHU Ha BBJIHUTE.

B20. Dimitrov, D., Rafailov, P., Marinova, V., Babeva, T., Goovaerts, E., Chen, Y. F., Lee, C.
S., Juang, J. Y.. Structural and optical properties of LuVVO4 single crystals. Journal of Physics:
Conf. Series, 794, 10P Publishing, 2017, 012029.

Abstract. The synthesis of large single crystals with good optical quality which is a
preliminary condition for the practical applications of these materials frequently is
complicated. It is found that large LuVO4 single crystals with high optical quality are possible
to be prepared using high temperature solution growth method. It is obtained by X-ray
crystallographic analysis that the grown crystals possess centrosymmetric tetragonal structure
with the point group symmetry D4h and space group 141/amd (zircon-type structure). The unit
cell parameters of a=7.0236 A, b=7.0236 A, c = 6.2293 A, volume = 307.30(3) A3 are
measured. The crystals composition as well as vanadium oxidation state were measured in
order to confirm that the crystal phase is mainly LuVO4. Optical transmission and Raman
Spectroscopy are further performed on LuVO4 single crystal to reveal the optical quality and
structure details.

CrpykrypHu 1 onTU4YHU cBoiicTBa Ha LuVO4 MoHOKpHCcTanu

Pestome. CUHTE3BT Ha TOJIEMH MOHOKPUCTAIH € JJOOPO ONTUYHO KaYECTBO € MPEIBAPUTETHO
YCJIOBUE 32 IPAKTHYECKOTO MPUIIOKEHNE HAa TE3U MAaTEPHAId U YECTO € CII0KEH. Y CTAHOBEHO
€, Y€ € Bb3MOXKHO JIa C€ MoJiydar rojiemMu MoHokpuctanu LuVO4 ¢ BUCOKO ONTUYHO
KauyecTBO, KaTO CE U3I0JI3Ba METO/] 32 PACTEX OT BUCOKOTEMIIEPATYPEH Pa3TBOP.
PentrenoBusaT kpuctanorpagcky aHaJlu3 MOKa3Ba, Y€ U3PACTHATUTE KPUCTAIH MPUTEKABAT
LIEHTPOCUMETPHUYHA TETparoHajIHa CTPYKTypa ¢ TOYKOBa rpyna Ha cumeTpus D4h u
npoctpancTBeHa rpymna [41/amd (ctpykTypa OT IMPKOHOB TUI). MI3MepeHu ca mapameTpure
Ha eleMeHTapHaTa Kietka a = 7.0236 A, b =7.0236 A, c = 6.2293 A, o6em = 307.30 (3) A3.
CbCTaBBT HAa KPUCTAIUTE, KAKTO U OKUCIUTEITHOTO ChCTOSIHUE Ha BaHAMS C€ U3MEPEHH, 32
Jla ce MOTBBP/IH, e KpuctanHara ¢aza e rinaBHo LuVO4. Jletaitin OT ONTUYHUTE CBOWCTBA U
CTPYKTypaTa ca U3sICHEHH OT €KCTIIEpUMEHTH 110 ONITUYHO Mporyckane u PamanoBata
creKkTpockonusi Ha MoHokpuctain LuVO4.

B21 Petrov, M, Katranchev, B, Rafailov, P. The unique physical properties of the hydrogen
bonded in dimers liquid crystals. Journal of Physics: Conf. Series, 780, 2017, 012012.

Abstract. The dimerization of aromatic carboxylic acids, is the base of the structure formation
of hydrogen bonded in dimers liquid crystals (HBDLCSs), that exhibit non-conventional
mesomorphism. The structural units of these LCs are amphiphilic-type molecules, which after
suitable functionalization, induce supramolecular complexes, nanocomposites based on
HBDLCs. The liquid crystalline character of the nanocomposites strongly dependent on
intermolecular hydrogen bonds between symmetric, where the H-donors and H acceptors are
contained in similar and non-symmetric HBDLCs, where the H-donors and H acceptors are
contained in unlike molecules. The strength and non-covalent character of the hydrogen bonds
provides both sufficient HBDLCs complex stability and bonding flexibility with a possibility
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to design and drive the supramolecular geometry. We investigated a series of nanocomposites
produced by mixture of HBDLC (p-n-alkyloxybenzoic acid - nOBA), serving as matrices,
with non-mesogenic (single walled carbon nanotubes - SWCNTS, hydroxypiridine — HOPY)
and mesogenic (cholesteryl benzoate - ChB) nano-particles in various shapes and sizes. A set
of new chiral ferroelectric phases were found in the nanocomposites, otherwise do not
appearing in the pristine achiral HBDLCs materials. A molecular model of an unique low-
temperature ferroelectric smectic phase C based on the molecular dimer ring symmetry
reduction (bent dimer formation) towards to the lowest triclinic one is presented for both
symmetric and nonsymmetric supramolecular liquid crystal complexes.

YHukanaute GU3NIHNA CBONCTBA HAa TEYHU KPUCTAIH, CBhP3aHU C BOJOPO/IHA BPBh3Ka B
JTAMEPHU

Pesrome. Jlumepuzanusata Ha apoMaTHUTE KapOOKCUIIHM KUCEJIMHU € OCHOBAaTa Ha
00pa3yBaHETO Ha CTPYKTypa BOJIOPOTHO-CBBbp3aHu B tuMepu TeuHu kpuctanun (HBDLC),
KOUTO MPOsIBSIBAT HEKOHBEHIIMOHAJIEH Me30MOp(hu3bM. CTPYKTYpHHUTE €AUHULM HA TE3U
TEYHU KPUCTAIN Ca MOJIEKYJH OT aM(pU(UICH THII, KOUTO CJIe]T TIOIXO0Is1Ia
(GyHKIMOHATM3AIMS HHAYLUPAT CYIIepMOJIEKYIHH KOMIUIEKCH, HAHOKOMIIO3UTH Ha Oa3aTa Ha
HBDLC. Te4HOKpUCTaJIIHUAT XapaKTep Ha HAHOKOMITIO3UTUTE CUJIHO 3aBUCH OT
MEXIYMOJIEKYJIHUTE BOJAOPOJHHU BPB3KH MEKIy CUMETpUYHH, KbeTo H-nonopure u H
aKLENTOPUTE C€ ChABPKAT B 10100HU rpynu U HecumeTpuuyn HBDLC, kbpaero H-nonopure
n H akuenTopute ce cbabppkar B pa3inyHu rpynu. Cunara 1 HEKOBAJICHTHUAT XapakTep Ha
BOJIOPOJAHUTE BPB3KHU OCUTYPsIBA KaKTO JocTaThuHa crabunnoct Ha HBDLC, taka u
I'bBKAaBOCT Ha CBBP3BAHE C Bb3MOYKHOCT 3a IIPOEKTUPAHE U 3a/IBUKBaHE HA HaMOJICKYJIHATa
reomeTpust. M3cneaBaxme cepust OT HAHOKOMIIO3UTH, IoJIydyeHH upe3 cmecBaHe Ha HBDLC
(p,n-ankunokcubenszoeBa kucenuna - nOBA), ciykelu 3a MaTpuly, ¢ HEME30TCHHH
(emHocTeHHU BBIIIEpoaHN HAHOTPHOU - SWCNTS, xunpokcunupuaut - HOPY) u me3orennu
(xomectepun 6ensoar - ChB) HaHouacTuIy B pa3auyau Gopmu u pasmepu. B
HAaHOKOMITO3UTHUTE OsIXa OTKPUTH HAOOp OT HOBU XUPATHU (DEepOeTeKTPHUHU (a3u, KOUTO HE
ce nosiasar B uncture axupanau HBDLC marepuanu. IIpencraBen € MoneKkyiaeH MOJEN Ha
YHHKaJTHa HUCKOTeMIIepaTypHa (hepoenekTpruaHa cMekTuaHa ¢aza CG, 6azupan Ha
HaMaJsiBaHe Ha CUMETPHUATA Ha MOJIEKYJIHHSI TUMEpEH MpbCTeH (00pa3yBaHe Ha OrbHAT
UMep) KbM Hall-HHUCKaTa TPUKIIMHHA, KaKTO 32 CAMETPUYHM, TaKa U 32 HECUMETPUYHU
CYIIPaMOJIEKYJIIPHU TEUHOKPHUCTAIHU KOMILJIEKCH.

B22. Egorysheva, A. V., Milenov, T. I, Rafailov, P. M., Gaitko, O. M., Avdeev, G. V.,
Dudkina, T. D.. Optical and Vibrational Spectra of BiigFei s - xGai12xShO7 Solid Solutions
with Pyrochlore-Type Structure. Russian Journal of Inorganic Chemistry, 62, 7,

Pleiades Publishing, Ltd., 2017, 960.

Abstract. Optical and vibrational spectra of Bi; gFe1 21 - xGai2xShOy7 solid solutions with
pyrochlore structure have been studied. It has been shown that the compounds have strongly
disordered structure. It has been established that a decrease in iron content causes a marked
shift of BiygFe1 o1 - xGa1.2xShO7 absorption edge. According to assessment of band gap width,
Bi1 gGa; »ShOy is the most wide-band compound (2.90 eV), while Bi; gFe; 2SbO- is the most
narrow-band compound (1.88 eV).

OnTryHN ¥ BUOPallMOHHM CIIEKTPH Ha TBBPIM pa3TBopH oT BiigFer o - xGa1.2xSh07 ¢
MMAPOXJIOPEH TUI CTPYKTYpa

19



Pestome. M3ciienBanu ca oNTHYHY M BUOPALIMOHHU CIIEKTPU HA TBBPJAU PA3TBOPH C
HHUPOXJIOPHA CTPYKTYpa OT cheAnHEeHHETO BiggFes o1 - Ga1.2xShO7. YeranoseHo e, ue te3u
ChEIIMHEHUS TIPOSIBSBAT CHUJICH CTPYKTYpPEH O€3MOpSAIbK. Y CTAHOBEHO €, Ye HAMAJICHUETO Ha
ChJIBPIKAHUETO Ha HKEJIA30 MPUYMHABA 3HAYMTEITHO N3MECTBaHEe Ha pb0a Ha abcopOHs B
BiygFe1 2 - xGay2xSbO7. Cnopen onenka Ha mupo4YnHATa HA 3a0paHEeHaTa 30HA

Bi1 gGay 2SbOy7 e naii-mmpoxozonnoro creaurenue (2.90 eV), nokarto Biy gFe; ,SbO7 e Haii-
TECHO30HHOTO cheauHeHue (1.88 eV).

B23. Koduru, H. K., Scarpelli, F., Marinov, Y. G., Hadjichristov, G. B., Rafailov, P. M.,
Miloushev, I. K., Petrov, A. G., Godbert, N., Bruno, L., Scaramuzza, N.. Characterization of
PEO/PVP/GO nanocomposite solid polymer electrolyte membranes: microstructural, thermo-
mechanical, and conductivity properties. lonics, 24, 11, Springer, 2018,
DOIl:https://doi.org/10.1007/s11581-018-2484-8.

Abstract. Poly (ethylene oxide) (PEO)/polyvinylpyrrolidone (PVP) blended nanocomposite
polymers, incorporating graphene oxide (GO) nano-sheets and embedded with NalO4 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 (ID/1G) and in-plane crystallite size (La) values of the nanocomposites
suggested the 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/NalO4, 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.

Xapaxrepuzauust Ha PEO/PVP/GO HaHOKOMIIO3UTHH TBBPAY MOJUMEPHU €IEKTPOIUTHU
MeMOpaHU: MUKPOCTPYKTYPHHU, TEPMOMEXaHUYHU U ITPOBOSIIMN CBOICTBA

Pestome. [Tonu-(etunenokcun) (PEO) /momuBuamnmuponunon (PVP) cmecenn
HAaHOKOMITO3UTHU TIOJTUMEPH, BKIIOYBAIIM HaHO-TUCTOBE Ha TpadeHoB okcun (GO) u
oborarenu ¢ NalO4 coii, ca mpUroTBEHU € TTOMOIITA HAa TEXHHUKA 32 JIEEHE OT Pa3TBOP.
[ToaroTBeHNTE HAHOKOMITO3UTHU E€JIEKTPOIUTHI MEMOPAaHU Ca XapaKTEePU3UPAHU C
BHOparnmonHu cnekrpockonuyau Texuuku, SEM, TEM, XRD u Raman 3a noTBbpikaaBane Ha
mucriepcusita Ha GO HaHOIUIACTOBETE U 3a pa3dupaHe Ha CHHEPIUYHHUTE CBOMCTBA HA
B3aumoeiicteusTa GO-nmonumMep kato GyHKIUSA OT KOoHIeHTpanusaTa Ha GO
HaHomacTuHUTe. GO-TBIHUTENUTE, BITPAJICHU EIEKTPOIUTHA MEMOpaHU, IEMOHCTPUpAxa
XapaKTepHa MOBbPXHOCTHA MOP(OJIOTHs, ChCTaBEHA OT U3AATHHU C KpbIuia (hopMa C
pasnuunu pazmepu. Hamanenuero Ha choTHOmeHueTo (I(D)/I(G)) Ha nHTEH3UTETUTE HA
PamanoBute nBnim D n G u ciiegoBatenHo Ha pazMepa Ha GO KpHCTAIUTUTE B
HAaHOKOMIIO3UTHUTE MOKa3Ba Jo0parta JUCIepCcHs U OrpaHu4YeHOCTTa Ha HaHomiactoBeTe GO.
OnTHYHKTE CBOMCTBA HA CMECEHHU €JIEKTPONUTHU GUIMH OsiXa U3cieBaHu KaTo QyHKIUS Ha
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koHIeHTpanusara Ha GO MBIHUTEN, U3MOI3BAlKK ONITHYEH CIIEKTHP Ha abcopOmus u nudy3Ho
orpakerne. Crpsmo PEO/PVP/NalO4 memOpanara monydenara PEO/PVP/NalO4/GO (0,4%
TETJIOBHO) €JIEKTPOJIMTHA MEMOpaHa JJEMOHCTPHPA €THOBPEMEHHO YBEITMYaBaHE Ha SKOCTTA
Ha OITbH € 0K0JI0. 42% u Ha MoxyJa Ha FOHr ¢ okomno 40%, chueTaHu ¢ MakCUMaJIHa
Ha/uTRkHA JedopMmartus ot 3%. Upe3 UMIIeJTaHCeH CIIEKTPOCKOITMYEH aHAU3 € U3CJIe/BaHa
poiista Ha HaHO-HcTOoBeTe GO BBPXY CBOMCTBATA HA IPOBOJUMOCTTA MPU CTaliHA
TEeMIepaTypa Ha MOATOTBEHUTE €JICKTPOIUTHA MEMOpaHHU.

B24. M Petrov, P Rafailov, H Naradikian, B Katranchev, N Todorov. Graphene-induced bi-
tilted two component smectic CG phase with bulk ferroelectricity in hydrogen-bonded dimer
liquid crystals. Journal of Molecular Liquids, 272, (2018) pp. 97-105.

Abstract. Nanocomposites of the hydrogen-bonded dimeric liquid crystal heptyloxybenzoic
acid (7OBA)with admixture of graphene flakes (GFs) are investigated with microtexture
polarization analysis for new effects in their electrooptical behavior and characterized with
Raman spectroscopy. In the nanocomposite with GF concentration of 3 x10—4 wt% we
establish as lowest-temperature LC state the triclinic smectic CG phase featuring chirality and
ferroelectricity, previously found only in 7OBA nanocomposites with carbon nanotubes and
in large banana-like bent-coremolecules even though pure 7OBA is typically achiral. In the
present study we find the CG phase manifested as two detached sub-structures with a smooth
transition between them. For the appearance of the CG phase with its substructures denoted as
CGcl and CGIn we propose an explanation based on the n—x interaction of the 7OBA
molecules with graphene and different coupling combinations of the clinic and leaning degree
of freedom of the doubly tilted molecular geometry in the CG ordering.We examine the
response of these structures to electric field, and demonstrate the presence in both of them of
ferroelectric polarization with polar vector pointing out of the smectic layer planes. Molecular
models are proposed for the 7OBA ordering in the substructures CGcl and CGInwhich are
supported by the Raman spectroscopy results. The dispersion of the GFs in the nanocomposite
bulk is confirmed by scanning electron microscopy in the solid state.

I'padeno-nnaynMpana 1BOMHO-HAKJIOHEHA ABYKOMIIOHEHTHa cMekTuyHa CG ¢aza ¢ o6emHa
(bepoeneKTpUYHOCT B JUMEPHH TEUHU KPUCTANIU C C BOJIOPOJIHA BPB3Ka

Pesrome. HaHOKOMTIIO3UTHTE HA BOJIOPOHO-CBBP3aHATA JUMEPHA TCUHOKPHCTATHA
xentuiokcubenszoepa kucennHa (7OBA) ¢ mpumec Ha rpadenoBu mocnu (GFs) ca
W3CIIEIBAaHN ¢ MUKPOTEKCTYPEH MOJIIPU3AIMOHCH aHAIN3 32 HOBH €(DEeKTH B TIXHOTO
€JIEKTPOOIITUYHO TIOBE/IEHUE U ca XapakTepusupanu ¢ PamanoBa criektpockomnus. B
HaHOKoMmMo3uTa ¢ koHueHTpauus Ha GF 3 x 10—4 rern.% ycraHoBsiBame KaTo Haii-
HuckotemnepatypHo LC chcTosHue TpukinnnyHara cMektudHa CG ¢asa, BKIroYBaIia
XUPATHOCT U HepOoeNeKTPUIHOCT, OTKPUTA MO-paHo camo B 7TOBA HaHOKOMITO3UTH ¢
BBIJIEPOJTHU HAHOTPHOM U B TOJIeMH 0aHAHOBHUIHU OT'bHATH MOJIEKYJIH BBHIIPEKU Y€ YUCTHUST
70BA 006uKHOBEHO € axupajeH. B HacTosmoTo u3cneaBane orkpuBame paszarta Ha CG,
MPOSIBEHA KaTO JIBE€ OT/EJICHH MOACTPYKTYPH C TUIABEH MPEXO MEXIY TsIX. 3a MmosBaTa Ha
¢dazara Ha CG ¢ HeltHuTe moACTpyKTypH, 0603HaueHn kato CGel u CGln, npeanarame
obsicHeHue, 0a3UpaHo Ha T — T B3auMoieiicTBUeTO Ha Mosiekynute 7OBA ¢ rpadeH u
pa3TMYHA KOMOWHAIIMY Ha CTEIIEHUTE Ha CBOOO/1a Ha IBOMHO HAKJIOHEHATA MOJICKYJTHA
reoMeTpus B noapexaanero Ha CG. Hue u3cnenBame peakiusTa Ha Te3U CTPYKTYpPHU Ha
SJIEKTPUIHO TIOJIC ¥ ICMOHCTPUPAME TPUCHCTBUETO B IBETE M HA (hepOeIeKTPHYIHA
MOJIIPU3aIIs C TIOJSIPHU BEKTOPH, HEYCIIOPETHU Ha PAaBHUHUTE Ha CMEKTUYHHUSI CIIOM.
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[Ipemiarar ce MoneKyIsipHE MoJienu 3a noapexaanero Ha 7OBA B noactpykrypute CGel n
CGln, koo ce nogabpKat oT pe3ynrature or PamanoBata cnektpockomnus. /lucnepcusra Ha
GF B 06eMa Ha HAHOKOMIIO3UTA CE€ MOTBBPIKaBa OT U3CIIEIBAHE ChC CKAHUPAILA €JIEKTPOHHA
MHUKPOCKOIHS B TBBPAO ChCTOSHUE.

B25. Genova, J., Petrov, M., Bivas, |., Rafailov, P., Naradikian, H., Katranchev, B.. Fourier-
transform Infrared and Raman characterization of bilayer membranes of the phospholipid
SOPC and its mixtures with cholesterol, Coll. Surf. A, 557 (2018) 85-93.

Abstract. One of the primary roles of cholesterol (Chol) in the biological cell is to modulate
the physical properties of the bilayer phospholipid membrane. Moreover, the effect of
cholesterol on lipid bilayers is strongly dependent on the concentration, hence it can easily
adapt to the changes in the cell temperature. Incorporation of cholesterol in membranes
induces diverse changes in the bilayer properties, including variation of the bilayer
thicknesses and changing the lipid order. Taking into consideration these physical and
structural characteristics of the lipid membranes with cholesterol, as well as their optical
birefringence, we apply the typical structural methods for studying these complex biological
systems. We have used Fourier transform infrared (FTIR) and micro-Raman spectroscopy,
aiming on study of the specific physical characteristics of the lipid membrane of the type 1-
stearoyl-2-oleoyl-sn-glycerol-3-phosphocoline (SOPC). The analysis of the FTIR and Raman
fingerprint spectral range, including band deconvolution, indicated that hydrogen bonds (HBs)
exist between the hydroxyl groups of cholesterol and the carbonyl ester groups of the polar—
apolar interface of the bilayer membrane. Upon insertion into the bilayer Chol actively
participates in H-bonding at the C]O sites, facilitates H-bonding of water to the PO2-site and
relaxes the “improper H-bonding” of H20 molecules to the choline moiety. We also establish
an overall ordering effect of Chol on the lipid bilayer. The interplay of cholesterol and water
in realization of HB with the phospholipid moieties, in dependence on the Chol concentration,
was analyzed.

Xapakrepusanus Ha IBycIoHHU MeMOpanu Ha ¢ochonununa SOPC u HeroBute cMecH ¢
xonectepoi ¢ Dypue-Tpanchopmupana nHppauepBeHa 1 PamaHoBa ClIEKTPOCKONHUS

Pestome. Enna oT ocHoBHUTE posu Ha xojecteposia (Chol) B Guonornynara kieTka e 1a
Moayirpa pU3NYHUTE CBOMCTBA Ha JBYycIoiHaTa (ochonunuaHa MeMOpana. Hemro noseue,
epeKThT Ha XO0JecTepoia BbpXY JUIHIHUTE OMCIOEBE € CUITHO 3aBUCUM OT KOHIIEHTPAIUATA,
CJIEIOBATEITHO TOM MOXe JIECHO J]a ce afjanThpa KbM IPOMEHHUTE B TEMIIEpaTypaTa Ha
KJIETKUTE. BKiII0UBaHETO Ha XoJecTeposia B MeMOpaHUTe MPeIU3BUKBA PA3IMYHU IPOMEHU B
CBOlcTBaTa Ha OHCIIOEBETE, BKIIOUYUTEIIHO MPOMSIHA Ha AeOEIMHUTE UM U IPOMSIHA Ha
munuHus penl. Karo B3emame npeaBua Te3u pU3HMUECKU U CTPYKTYPHH XapaKTEepUCTUKH Ha
JUIUJIHATE MEMOpPAHU C XOJIECTEPOJI, KAKTO U TIXHOTO ONTUYHO ABOWHO JIbUEIIPEUyIBaHE,
HUE NpujiaraMe TUIIMYHUTE CTPYKTYPHHU METOAM 33 U3CJIEIBAaHE HA T€3H CI0KHU OMOJIOTUYHU
cucremu. Mznonsame @Oypue-rpanchopmupana nnppauepsena (FTIR) u muxpo-Pamanosa
CIIEKTPOCKOIUS, HACOYEHA KbM M3CIIe/IBaHe Ha CIeNU(PUIHNUTE (PU3HUECKU XapaKTEPUCTUKU
Ha JINITATHATa MeMOpaHa OT TUT | -cTeapomi-2-0s1eomt-SN-raurepoit-3-pochoxommn (SOPC).
Ananmu3bT Ha cnenduuad FTIR u Raman uBuIm, BKIFOYUTETHO TAXHATA JIEKOHBOIIOIHS
MOKa3Ba, 4e BoJopoiHU Bpb3KU (HBs) chiiecTByBaT Mexay XUIpOKCUITHUTE FPYIH HA
X0JIecTeposia U KapOOHUIIOBUTE €CTEPHU TPYIH Ha MOJISIPHO-anojapHust MHTepdeic Ha
nBycioiiHata MmemOpana. Cnen Biau3aHeTo cu B Oucios Chol aktuBHo ydactBa B H-Bpb3ku ¢
C=0 rpynure, ynecuana H-cebp3Banero Ha BojaTa kbM POZ2 rpymara u penakcupa
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,HecbimHckuTe H-BpBp3ku* Ha H20 monekynute kbM XonnHOBaTa yacT. Hue ycranoBsiBame
CBIIO Taka LAJI0CTHO noApexaail epekT Ha Chol BbpXy TunuaHus 6Ucioi. AHaAJIN3UPAHO €
B3aMMOJICHCTBHETO Ha XOJIECTEpOIIa U BoJara pu peanusupane Ha HB ¢ ¢pochomunuannrte
YacTH B 3aBUCUMOCT OT KOHLeHTpauusaTa Ha Chol.

B26. Marinov, Y. G., Hadjichristov, G. B., Rafailov, P. M., Lin, S. H., Marinova, V., Petrov,
A. G.. Optical, electro-optical, electrical and dielectric characterization of nematic liquid
crystal (E7) layers doped with graphene nanoparticles for electro-optics. Journal of Physics:
Conference Series, 1186 (2019) 012031.

Abstract. Thin (7 um) layers of nanocomposites from graphene nanoflakes (GrFs) dispersed
at concentrations of 10-3 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.

OnTHyHa, €IEKTPOONTHYHA, CIEKTPUYECKa U JUEIIEKTPUYHA XapaKTepu3alus Ha JIESTUPaHU C
rpad)eHOBM HAaHOYACTUIIM CI0EBE OT HeMaTu4eH TeueH kpuctai (E7) 3a enekrpoonTuyHu
MIPUIIOKEHUS

Pestome. TraKH (7 pm) cioeBe HAHOKOMITO3UTH OT TpadenoBu Hanoroctu (GrFs),
JMCTIEpTUpaHu NMpH KoHIeHTpauuu oT 10-3 ternoBau % B HemaTnuHus TedeH kpucrai (NLC)
E7 ca xapakTepusupaHu ¢ pa3IuyHH TEXHUKH 3a U3cie/BaHe, kato PamanoBa
CIIEKTPOCKON NS, U3MEPBAHMSI HA UMIIEAHCA U IUETIEKTPUYHA CIIEKTPOCKONMSI, KAKTO U Ype3
€JIEKTPOOIITUYHH U3MepBaHus (ONTUYHA MPONycKIUBOCT Ha cioeBere NLC cripsimo
HanpeXeHUEeTO Ha MPUII0KEHO BBHIIHO MPOMEHIIMBO eJeKTpudecko nosie). [IpoBoaumocr,
JUENIEKTPUYHA TPOHUIIAEMOCT U 3aryda Ha eJIeKTpUYecKa eHeprusl Ha HalIUTe MJIaHaApHO
nonpenean NLC crnoeBe npu cTaifHa TeMnepaTypa ca aHaIM3UpaHu KaTo QyHKIUS Ha
yectorara B quamnazona ot 0,5 Hz no 1 MHz. Ananu3bT Ha eKCriepUMEHTATHUTE TaHHU
MOKa3Ba, Y€ MOJICKYJSIPHOTO MOJpEkaaHe 00ycioBeHo oT noBbpxHocTHUTE GrFS/NLC
B3aUMOJICHCTBUS € OTTOBOPHO 32 HaMaJIIBaHETO Ha MoHHaTta mpoBoauMocT Ha E7 NLC pau
Hanmuue Ha GrFs. B cpaBHenue c unctus LC E7, ToBa Bojiu 10 M0100peHN XapaKTepUCTUKU
Ha U3CJeIBAHUTE HAHOKOMITO3UTH, HEOOXOIMMH 32 MPAKTUYECKOTO UM MPHIIOKEHUE B
€JIEKTPOOITHKATA.
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