PEOEH3UA

M0 KOHKYPC 3a 3a€MaHe Ha akaJieMUYHaTa JJIbXHOCT “‘AOLEHT
1o crienranHocT 4.1“®du3nyecku Hayku*,

chriacHo o0siBa B [IbpkaBeH BeCcTHHK, Opoii 61 ot 02.08.2019 1.

€IMHCTBEH KaHIuJaT: ri.ac. 1-p XaputioH Mapkap Hapaauksu, UOTT-BAH

Penensent: Bepa Mapunosa I'ociogunoBa, npogecop, adpu., MOMT- BAH

1.00mo onmucanme Ha NMpeACTABEHHTEe MaTepHAJM M KpaTka OuorpadgmyHa cmpaBka Ha
KaH/AMIaTAa.

[IpeacraBennTe OT KaHIUIATa MATEPHAIA BKIIOUBAT BCUYKH W3UCKBAHH JIOKYMEHTH, CBBP3aHHU C
MPOBEXKIAHETO HAa KOHKYpCa M OTroBapsAT Ha M3UCKBAHUATA 3a 3a€MaHE Ha akaJeMU4HaTa
JUTBKHOCT “IOIEHT’, ChIVIACHO 3aKOHA 3a Pa3BUTHETO HAa aKaJeMHYHUS ChCTaB Ha PemyOnnka
bbarapus u npaBuIHKMKA 32 HETOBOTO MIpUJIaraHe, a MUMEHHO:

Kanaunaret e 3apbpuinn € Gusnyecku Pakynrer Ha CY "Knument Oxpuacku" npe3 1979r. ¢
auruioMa MarucTep no uHX.pu3uka, cnenuanusanus SnpeHa TeXHuKa.

Ot 1988r. padotu B UGTT-BAH xbM HampaBieHue “Ou3ndHa ONTUKA U ONTUYHU METOJIN , @ OT
Mapt 2004r. € rJ1aBeH acUCTEHT B CHIIOTO HAIIPaBJICHHUE.

IIpe3 2014 r. 3amuraBa qucepramus Ha TeMa: “ONTUYHH U €JIEKTPOONTUYHN XapaKTEPUCTUKHU HA
JMMEPHHU TE€YHU KPHUCTAIM B YHCTO U HAHOKOMITO3UTHO ChCTOsiHME B MHCTUTYT 1O (pu3mka Ha
TBBpaoTO TsMo— BAH kbM naGopatopust ,,OnTHka W CHEKTPOCKONMHUSA™“ M TPUTEKaBa
oOpa3zoBaTenHaTa U Hay4yHa CTENeH “IOKTop .

B konkypca 3a noueHT (00siBeH B [[bpikaBeH BecTHUK, Opoit 61 ot 02.08.2019 r.) kanAMIATHT
yuacTBa ¢ 00mo 14 HayyHu nyOiMKanmMM W €IWH 3asBEH NAaTeHT 3a u300peTreHue (KbM
nokazarenu ['7 u ['9), kakto u ¢ 10 mybnukanuu (KpM mokasaren B4), chbriacHO M3MCKBaHHSITA
3a 3aeMaHe Ha akKaJeMHU4YHa JIBXKHOCT "IOIEHT', 3aJlo)keHM B 3akoHa 3a PaBuThe Ha
Axkanemuunnsi CoecraB B Pb (BPACPB). Hayunure nyOnukanuu (TpencTaBeHH B aBTOpPCKATa
CIpaBKa) ca IuTupanu oomro 74 metr (kbM mokazaren /) , h — uagexc 6.

2.Ily0iukanmuu npeau v cJiel moJy4aBaHe Ha HayyHaTa creneH. OmeHKa 1ajiu KAaHIHIAThT
OTroBapsi Ha MUHMMAJIHUTE HAIMOHAJHU M3UCKBaHuA, m3uckBanusita B 3PAC-BAH wu
U3UCKBAHUATA B MPUJIOKEHATA KbM TO3HU IOKYMEHT Tad/u1a.



Jloktopckata aucepranus Ha KaHauaara Ha Tema “ONTHYHM M €JIEKTPOONTUYHU
XApaKTEepPUCTUKM HAa JUMEPHM TEYHM KPUCTAIM B YMCTO M HAHOKOMIIO3MUTHO CBCTOSHUE €
HamucaHa Ha ocHoBata Ha 10 myOnmMKanuu, OT KOUTO 7 ¢ UMIAKT (aKTOp U 3 ¢ UMMAKT paHT.
PaboTuTe, BKIIIOYEHN B IUCEpTalMOHMS TPpyJ (KbM MoKaszaren B4) ca oTneuaTaHu B CIeIHUTE
cicanus: Liquid Crystals-1 6poit; J of Molecular Liquids-1 6poii; Journal of Materials Science
Materials in Electronics-1 Opoii; Phase Transitions-1 6poii; Journal of Optoelectronics and
Advanced Materials - 3 Opost, Journal of Physics: Conference Series-1 6poii; Bulg. J. of Phys.-2
opost.

B konkypca 3a gonent a-p XaputioH Mapkap HapanguksH ydactBa ¢ 14 HayuyHu myOnukanuy,
KaTo B CIHUCHKA M JTOKYMEHTHTE M0 KOHKypCa HE ca BKJIIOYEHHU MyOTUKAIMUTE, BBPXY KOUTO €
HamucaHa JoKTopckara mucepranus. Ot Tesu 14 mybmukaruu (kpM mokasaren ['7), 10 ca
OTIIEYaTaHU B CIIELUATU3UPAHU CIIUCAHUS C UMMIAKT (akTop U 4 B CIMCAHUS ¢ UMMAKT paHr. [1o-
rojsmMaTa 4acT OT Hay4HHUTe pabOTH Ha KaHAHJaTa ca MyOJIMKYBaHU B CIIEHUATU3UPAHN HAYYHU
cnucanusi Mo ¢u3Mka Ha TeuyHuTe Kpucranu. OCHOBHATa 4acT OT HAy4YHHTE pe3ylTaTu ca
MyOJIMKyBaHU B CJIECIHUTE CHEIHAIM3UPAHU CIUCAHMS M ca B 00JacTTa Ha OOSIBEHHS KOHKYpC:
Liquid Crystals-2 6posi; Molecular Crystals and Liquid Crystals-1 6poii; J Mol. Liquids-1 6poit;
Phys Rev E-1 0poii; Colloids and Surfaces A-1 0poit; Vacuum-1 Opoii; Journal of
Optoelectronics and Advanced Materials - 3 Gpos, J. Phys.: Conf. Ser.-3 6pos;, Materials Science
Forum-1 6poii.

Chio Taka, mpaBU MHOTO JOOpO BIIEYATICHHE IpeJCTaBeHaTa 3asBKa 3a MaTreHT ¢ BX. No:
112488/ 13.04.2017r. ,,be3KOHTaKTHO NETEKTHpaHE Ha (a30BH NMPEXOAU B TEUHO-KPUCTAIHH
Cpely TOCPEICTBOM JIa3€pPHO MHAYLHUPAH MOBBPXHOCTEH (HOTO-3apsA70B ePeKT upe3 n3MepBaHe
Ha eleKTpuyecku curHain’ (kbpMm mokaszaten ['9). M3o0perennero ce oTHacs 3a OE3KOHTAKTHO
JeTeKTUpaHe Ha (a30BU MPEXOAU B TEYHOKPUCTAIIHU CPEeIU MOCPEACTBOM Ja3epHO MHAYLUPAH
MOBBbPXHOCTEH (POTO3apAnoB e(deKT, KOMTO Ja ce H3MOJ3Ba B E€JIEKTPOHUKATa, aKyCTHKaTa,
OITOEJIEKTPOHUKATA, XUMUKOTEXHOJIOTMYHATA IPOMUIIIEHOCT U APYTU

- Kanaumara uma 17 ywyacTus ¢ JOKJIaAu HA MEXIYHAPOAHH KOH(EPECHIIMH, MPOBEKIAHU B
bobarapus, Aurnus , benrus u Pycus.

- YyacTHUK € W B 6 Hay4HM TPOEKTa C BBHINHM OpraHusamuu, oT kouto 4 ¢ HOHU, 1
eBpornericku npoekT MHEPA u enuu no nporpama 3a nojanoMarane Ha muiaaute yuenu B BAH.

-Mma 3 Harpaam KaTo y4aCTHUK B KOJICKTHB 3a Hai-100po HayuHO nocTkenue 3a MOTT-BAH

ChriacHO M3MCKBAaHHUATA 3a 3aeMaHe Ha aKaJeMHYHa JIBKHOCT 'IOIEHT', 3aJI0KEHH B 3aKOoHAa
3a PaButne Ha Axanemuunus CoctaB B Pb (BPACPDB) u npaBuiHuKka 3a ycioBuATa U pena 3a
npuao0vMBaHe HAa HAyYHU CTETIICHU M 3a€MaHe Ha aKkaJeMU4YHU JIbxkHOCTH Ha BAH, xaHmunaTsT

€ IPEACTaBUII



KbM IOKa3ares A- qucepraius 3a HaydHa creneH "aoktop” (50 Toukn);

KkbM nokazaren B — 10 ctatuu B pedpepupanu mexxaynapoanu crnucanus ¢ IF/SJR daxrop (o610
170 Toukn);

KkbM nokazaren I' — 14 cratuu B pedepupanu mexaynapoaau cnucanus ¢ IF/SJR ¢axrop (o610
270 TOUKn);

KbM noka3zaren [ — 74 mocodenu murara (0610 148 Toukn).

Haykomerpunuynure mnokasarenu Ha O-p XapuTioH Mapkap HapaauksH HanbiIHO IOKPUBAT U
HAJBUIIABAT M3MCKBAHMITA 332 3a€MaHE Ha aKaJeMHM4YHAaTa JUIbKHOCT ,JIOLEHT, 3aJ0XKEHHU B
3PACPD u npaBuiIHKKa 32 YCIOBUATA U pea 3a MpHUI00MBaHe Ha HAYYHU CTETICHU U 3aeMaHe Ha
akageMuuyHu q1ibxHoctd Ha UDOTT - BAH.

3. O0ma xapaKkTepUCTHKA Ha HAYyYHaTa, HAYYHO-NPHJIOKHATA M NeJarormyecka JAeifHoCT
Ha KaHAUAaTa

N3cnenBanu ca TUIIMYHY IPEICTABUTENIN HAa TEYHU KPUCTAIIM, KOUTO €A U3rPaeHU OT TUMEPHU
MOJICKYJIM, TPU KOUTO ce HaOlIo/aBaT CBOMCTBaTa M SBJICHHATA, KOUTO CE€ OTHACAT KbM
OCHOBHHUTE (PM3MYHUTE XAPAKTEPUCTHKH Ha HemaTthka ¢ Omm3bk cumeTtuk (SC) mopsabk. B
IIPEJCTaBEHUTE M0 KOHKYpCca MaTepuald B IO- TojiiMaTa 4yacT ca H3CIEIBaHU TEPMOTPOIHU
BEIIECTBA, B KOUTO ce€ HalOioJaBaT TEYHOKpUCTaNHM (a3u. B pesynrar Ha mpoBeAeHUTE
U3CeBaHUs € MOKa3aHo, Y€ Ha OCHOBaTa Ha XOJIECTEPUYHUTE U MOJMMEpP AUCIIEPTUPaHUTE
TE€YHO-KPUCTAJTHM CHUCTEMH, MOrarT Ja ObJaT MNPEAJOXKEHM MaTephalud C IPHIOKEHHUS B
WHIUKAaTOpHATa TEXHUKA, KOETO € aKTYaJIHO B MIOCJIEIHNUTE AECETUIIETHS.

['onmsiMa yacT OT MPOBENCHHUTE M3CICABAHUS HA TE3W TEYHU KPUCTAJIU € CBbp3aHa C OCHOBHHUTE
n crneuududHu cBoricTBa Ha SC , KOMTO Ce MpOSABABAT oIle B HeMaTtuyHa (asza . CuHTE3upaHu
ca MaTepuaid, TMPOBEACHH Ca CEKCIEPUMEHTH [0 H3CIe[BaHE Ha pPa3IMYHU CBOWCTBA U ca
HalpaBeHH aHAIM3W HA BB3MOXHHUTE MEXAHU3MH, OT KOWTO 3aBUCH EJIEKTPOKOHBEKTHBHATA
(EK) HecTabuimHOCT B CTaHIApTHA M JIaTepaliHa T€OMETPUH Ha HEMATHYHU TEYHU KPHUCTAIH,
mpeamecTpamy npu oxiaxnane cmektuuna C ¢aza [mybnukanuu 5, 6, 9, 10, B-1, B-2, B-3].
HaGmromaBanu ca mapaGoJiMuHU EIEKTPOKOHBEKTUBHHM JEHIPUTH W € TPEIJIOKEH 0000IIeH
MOJICJT Ha MEXaHWU3bM Ha TEPMAJIHU W E€JICKTPOKOHBEKTUBHH JICHIPUTH B HEMATHIM C OJHM3BK
CMEKTHYCH MOPSAABK [myOaukammu 6 u 9].

Upe3 MUKpPOTEKCTYPEH MOJISPU3ALUOHEH aHAIU3 U APYTH JON'BJIHUTEIIHA METOAM € U3CJe/IBaHa
cepusi OT HAaHOKOMIIO3UTH, ChcTBeHHU OT TeueH kpuctan (TK) p-n-heptyloxybenzoic acid (7OBA)
1 eqHOCTeHHU BhIiepoaan HaHOTphOMYKH (ECBHT). B pe3ynrar ca monydenu kackajaa OT HOBH
¢azoBU mpexoau W HOBU (a3u, KOUTO HE ca TUMHUYHHM 33 YHUCTUS axXUpajeH TE€YeH KpHUcCTal
70BA, noTBBpAEHU OT TeMIIEPaTypHO 3aBHCcHMa PamMaHOBa CHEKTPOCKONUS U AuepeHInaniHa
CKaHMpalla KanopumeTpus [myo:m.13].



4. Ilenarornyeckara JeifHOCT HA KaHAMAATa OT HAYAJIOTO HA Kapuepara My: JIeKIUH,
ynpaKHeHHsl, HAIMCBAHE HA YYeOHUIIM M y4eOHHU MoMarajia, pbKOBOJACTBO HA JOKTOPAHTH,
CHeNMATU3AHTH U TUIIJIOMAHTH.

n-p XaputioH Mapkap HapanuksH e 0wl pbKOBOAMTEN HAa IUIIOMHA paboTa Ha CTYIEHT OT
Ousnueckus pakynret Ha CY ,, C. Kimument Oxpuacku”

S. OCHOBHM HAYYHHM ¥ HAYYHO-TIPWJIOKHHM NPUHOCH HA KAHIWAATA.

Hayunara neiinoct Ha n-p Xapution Mapkap HapanuksH e HacodeHa OCHOBHO KbM H3CJIC/IBAHE
Ha TEPMOTPOIHU BelecTBa, mposBsBamy TedHokpucTanau (TK) ¢a3u. Kbm ocHOBHUTE TpUHOCH
Morar 1a Obaar OTOeI3aHuU:

-3a mBpBH NBT ca HAOMIOJaBaHM B JlaTepajiHa TEYHOKPHUCTATHA T'eOMETpHs MapabolndHU
€JICKTPOKOHBEKTHBHU JICHIPUTH [1Ty0J1.5]. 3a IbPBU MBT € MPEJIOKEH U MOJIeT Ha MEXaHU3bM
Ha JICHAPUTH B HEMATHITM C OJU3BK CMEKTHYCH MOPSABK [my0ost. 6 u 9]. IlokazaHo e, 4e pacTexbT
Ha JIEHAPUTUTE € WHAUKALMS 3a HEJIWHEeH IUCUIATHBEH IMpOLeC YIpaBisiBaH BBbH OT
TEPMOJUHAMUYHO PaBHOBECHE.

- Upe3 monsipu3allMOHEH aHaJIW3 Ha a3MMYTAJHUA bI'bJl Ha OTKJIOHEHHE Ha JUPEKTOpa BHTPE B
paBHuHaTa npu EK pexxum e HampaBeHO 3aKiIl04eHHe, Ye TOBa € HeCTaOMITHOCT OT YCYKBall[ THII.
N3mepeHoTo BpeMe Ha OTKJIMK B TO3M MaTepuall € OKOJIO €IUH MOPSAIbK MO-MalIKO, OTKOJIKOTO
TOBa B KJIACMUECKUTE HEMATHULIU /cripaBka B4/

- Upes MUKPOTEKCTYPEH NOJIPU3ALMOHEH aHAJIN3 U APYTd METOAM 3a I'bPBU IIBT € U3CJICIBAHA
cepusi OT HAHOKOMITO3UTH, cbecTBeHHU OT TeueH kpuctail (TK) p-n-heptyloxybenzoic acid (7OBA)
U eqHOCTeHHHU Bbriiepoanu HaHoTpbOMuku (ECBHT). B Ta3u cTpykTypa ca moiyueHu Kackaja
OT HOBH (ha30BH NPEXoaAd U HOBU (a3u, KOMUTO HE ca THIHUYHM 32 YUCTUS aXHUpalieH TeueH
kpuctas 70BA, KOMTO ca MOTBBPAEHU OT TEMIIEPATYPHO 3aBUCUMa PaMaHOBa CIIEKTPOCKONUS U
nuQepeHnraiHa CKaHupaia KajnopumeTpus /my6m.13/.

- Ilpu oxnaxxaane e HaOm0laBaHa OPUEHTUPAHA JCHIPUTONON00HA TEKCTYypa, MPOsBsBaIla Ce B
HemaTtu4yHUA (a3oB 00xBaT Ha 4-n-heptyl- and 4-n-octyl-oxybenzoic acids (HOBA and OOBA),
NOJIpe/IHa Upe3 HaTPUBAHE Ha MOJIMAMUICH CJIOHM U € Mpean cMeKTHuHaTa (asza. MizydyaBaHeTo Ha
JMHAMUKaTa Ha U3pacTBaHE Ha JICHPUTHUTE , TIOKAa3Ba HApaCTBaHE HA pPa3MEpPUTE U € THUIMYHO 3a
e7Ha HepaBHOBECHA cUCTeMa/Tyout. 4/.

-O6sicHeHy ca crienuuIHUTE CBOKCTBA Ha elekTpokoHBekTuBHOCTTA (EK) B HeMaTnuHu TeuHH
kpuctamu (HTK) c¢ O6mu3bk cmektnueH C mopsabK. Te3wm CBOWMCTBA Ce MPOSBSABAT IO
ompexaeneHa remreparypa (T+*) BpTpe B Ta3u TeuHo kpuctaiHa ¢asza. Chino Taka € HabIroJaBaHo
M3paBHSBAHE Ha JIBETE BPEMEHA: Ha OTIOBOpa M HA pellakcalusiTa , KOETO € 3a MPEANOYUTAHE B
TeXHUKaTa Ha TEYHO KPUCTATHUTE JucCIUied. JleTekTupaHa € 3a IbpPBM BT UYETBbPTA
XapMOHUYHA BBTPE B HEeMaTu4yHara ¢aza/myoi. 5/.



-IlokazaHo e, ye cuyiaTa Ha 3aKOTBSIHE M TOJIEMHUHATa Ha MHAYHIMpPAaHATa MOBBbPXHUHHA MaMeT
npu unteppeiic ECBHT /SiOx/ITO/glass e 3HauuTeaHO TMO-TONSAMa OT Ta3W IpH
konBeHImoHatHUTe SiOX/ITO/glass u ITO/glass opueHTHpalm NoBbpXHOCTH. Perncrpupaso e,
ye wuHnreppeiicer ECBHT /SiOx/ITO/glass mnpuumHsIBa 3HAYUTEIHO YrojieMsBaHE Ha
cmektnunute B cpaBHeHue ¢ SiOx/ITO/glass u ITO/glass opueHTHpaln TOBBPXHOCTH.
AHamu3upana € U (pU3MYHATA TPHPOJNAa HA KOMIIOHCHTHUTE HAa AKTUBAI[MOHHATA EHEPrus Ha
M3TPUBAHE JONPUHACAIIM 32 IPOLECHT Ha MOBbPXHUHHATA TaMeT /iry0i. 5/.

XapakTepbT HAa HAYYHUTE MPUHOCH MOXKE Ja Ce ONpeenu KaTo (opMyaupaHe 1 000CHOBaBaHE
Ha HOBM XHWIIOTE3M M JIOKa3BaHE C HOBU CPEJCTBA Ha CBHIUIECTBEHH CTPaHU OT (HU3MKaTa Ha
TEYHUTE KPUCTAIU B €JHA aKTyaJHa Hay4Ha 001acT.

6. OTpakeHne Ha HayyHHTe NMYOJMKAIMH HA KAHAWAATA B HALIATA M YY:KIeCTPaHHA
JuTeparypa:

B koHKypca kaHIuaaThHT ydacTBa ¢ 00mo 14 Hayynu myonukanuu (kpM mokasaren I 7) u egun
3asBE€H TMaTeHT 3a wu300pereHue (kbM mokazaren [ 9), kakro w ¢ 10 myOmukamuu OT
nucepranusaTa (KkpbM mokaszaren B 4). Hayuynure myOnukanuy Ha KaHAWAATa ca MUTHPAHU OO0
74 et (KkBbM Mokazaten /1), h — uagekca e 6.

[uTtaTuTe ca B myOIMKalMy B aBTOPUTETHH CIELIMAIN3UPaHU CIIMCcaHus B o0jacTTa Ha pu3uKaTa
Ha TEYHUTE KPUCTAIM U MPUIOKHATA (DU3HKA.

7. KputuuHu 0Oejie’KKH HA peleH3eHTa MO0 NMPeACTABEHUTEe TPY/AOBe, BKJIIYHMTEIHO U 10
JINTepPaTypHATa 0CBeIOMEHOCT Ha KaHIuIaTa

Hsmam 3a0enexku KbM TpeACaBeHUTE MYyOJUKALMU M MaTepuad Mo KOoHKypca. Hsamam wu
BBIIPOCU KbM KaHIUJAaTa.

8. JIuuHM BHieYaT/IeHUs] HA PelleH3eHTAa 3a KaHIu1aTa

He no3naBaMm nuuHo ri.ac. 1-p XaputioH Mapkap Hapaaguksn. OT npeactaBeHUTE TOKYMEHTH
[0 KOHKypca JIM4H, Y€ TOH € BUCOKO €pyAHpaH CHEIHAINCT BbB (PU3UKATA U TEXHOJOTHUATA HA
MaTepHaIUTe U OCHOBHO BbB ()M3MKaTa Ha TEYHUTE KpUCTAIU. Pe3ynraTure oT eKCIepuMEHTUTE
[0 U3CJIE/IBAHE Ha CH3/1aJCHUTE OT HEro oOEKTH ca MPEeACTaBEHH MHOIO IPELU3HO, C TOYHA U
MHOT'0 33/bJI004Y€Ha UHTEPIIPETALIHSL.

HanbiHo cbM yOeneHa B HeroBaTa BHCOKa Hay4dHa KBaJM(UKAIMs, KOATO € IMOCTUTHATA Mpe3
TOJIUHUTE.



3aKJIueHune:

IIpeacTaBeHuTE MO0 TO3H KOHKYPC MaTepHaId M HAYYHU TPYAOBe Ha IJLac. A-p XapHUTIOH
Mapkap HapaguksaH, XapakTepu3dpaT KaHAUAATAa KAaTO KBAIM(PHUUMPAH CIENHATUCT B
o0JiacTTa HA PU3MKATA HA TEYHUTE KPUCTAJIH.

HanmbiaHo cbm y0enena, ye ru.ac. A-p Xapution Mapkap Hapaguksan e cmocobeH Ha
NPOBEKIAHE HA HAYYHHM M HAYYHO-NPUWJIOKHH H3CJCIBAHMA HA BHCOKO HAY4YHO HUBO B
MHOI'0 Ba’KHU U NEePCIEKTUBHHU 00J1acTH HA PU3NKATa HA TEYHUTE KPUCTAJIN.

I'openocouyeHuTe JaHHU MOKA3BaT, Ye¢ HAYKOMETPUYHHMTE MOKa3aTeJd HA JA-p XapuUTIOH
Mapkap HapaguksiH HanbJHO YAOBJIETBOPABAT M3MCKBAHWATA 32 3aeMaHe Ha
aKaJeMH4YHATa JJIbKHOCT ,,JOIEHT, 3aj10keHH B 3akoHa 3a PaBuTHe Ha AKajeMHYHHSA
Cbcra B Pb (BPACPDB) n npaBu/iHNKA 32 YCI0BHATA U pe/ia 3a NPUA0OUBAaHe HA HAYYHHU
CTEIeHH U 3aeMaHe HAa akaJeMUYHH 1ab:KHocTH HAa HDTT - BAH.

Ha 6a3ara Ha ropeusJ/io;KeHOTO M3Pa3siBaM MbJHATA CH MOJKPeNna KbM KaHAUAATypaTa Ha
ria.ac. 1-p Hapaauksan u ¢ nmbjaHa y0eaeHOCT mpenopb4BamM Ha mouutaemoro Hayunorto
JKYPH 12 NoAKpend U npeaiaoxu Ha UHcTuTyT no ¢pusuka Ha TBbpAOTO Tsi10-bBAH, ri.ac.
a-p Xapution Mapkap HapaauksH 1a 0b1e n30paH Ha akaJeMUYHATA AJTbKHOCT ,, 0L EeHT”’
no HanpapJjenue 4.1. ®u3nvecku HaAyKH.

10.12.2019 r.
rp. Codus
Peniensent:

/mpod. nbu Bepa Mapunosa /
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REVIEW

by Vera Marinova Gospodinova, Prof. DSc.
Institute of Optical Materials and Technologies - BAS

Re: Competition for academic position "Assosiate Professor (Dozent)" at Optics and
Spectroscopy Lab., Institute of Solid State Physics (ISSP), Bulgarian Academy of Sciences
(BAS), Sofia

professional field 4.1 Physical Sciences, scientific specialty “Condensed matter physics”

There is only one candidate applying for the Associate Professor position, announced by the ISSP-
BAS in the State Gazette No.61 from 02.08.2019 - Dr. Haritun Markar Naradikyan.

The documents submitted by the applicant consist all the required information related to the
competition and meet all the requirements for academic position " Associate Professor" in
accordance with the Regulations for the implementation of the Law for development of the

academic community in Republic of Bulgaria.

1. Brief biographical data of the candidate

The candidate Dr. Haritun Markar Naradikyan graduated from the Faculty of Physics at Sofia
University "Kliment Ohridski" in 1979 with a Master's Degree in Engineering Physics, major in
Nuclear Engineering.

Since 1988 he has been working at the Institute of Solid State Physics (ISSP) at division
“Physical Optics and Optical Methods”. Later on Haritun Markar Naradikyan become Assistant
Prof. at the same division at ISSP-BAS.

In 2014, under the supervision of Prof. M. Petrov, the candidate successfully defended a Ph.D.
thesis at the Institute of Solid State Physics-BAS entitled "Optical and electro-optical
characteristics of dimeric liquid crystals in pure and nanocomposite state" and holds the
educational and scientific degree "Doctor".

For the competition, the candidate presented 14 scientific publications and one patent for the
invention (set of metrics """, indicators "7" and "9"), as well as 10 publications (set of metric
"B", indicator "4") in accordance with the requirements for academic position "Associate
Professor", stated in the Law on Development of the Academic Staff in the Republic of Bulgaria
and the rules for procedure for acquiring academic degrees and academic positions at ISSP-BAS.



The scientific publications (presented in the author's reference list) have been cited a total of 74
times, h - index 6.

2.Publications before and after the degree. Assessment of the applicant's compliance with
the minimum national requirements, the requirements of the ISSP-BAS and the
requirements in the table annexed to this document.

The doctoral thesis of the candidate entitled "Optical and electro-optical characteristics of
dimeric liquid crystals in pure and nanocomposite state" was written on the basis of 10
publications, of which 7 with Impact Factor and 3 with Impact Rank. The papers included in the
dissertation (set of metric "B", indicator "4") are printed in the following journals: Liquid
Crystals-1; J of Molecular Liquids-1; Journal of Materials Science Materials in Electronics-1;
Phase Transitions-1; Journal of Optoelectronics and Advanced Materials - 3, Journal of Physics:
Conference Series-1; Bulg. J. of Phys.-2.

Dr. Haritun Markar Naradikian participated in the competition for Associate Professor with 14
scientific publications. This list of papers did not include the publications on which the doctoral
dissertation was written (separate list). From these 14 publications (set of metrics "I'", indicator
"7"), 10 were printed in Impact Factor journals and 4 in Impact ranked journals. Most of the
scientific papers are published in specialized scientific journals about liquid crystal physics. The
main part of the scientific results are published in the following journals and are in the field of
the announced competition: Liquid Crystals-2; Molecular Crystals and Liquid Crystals-1; J Mol.
Liquids-1; Phys Rev E-1; Colloids and Surfaces A-1; Vacuum-1; Journal of Optoelectronics and
Advanced Materials - 3, J. Phys .: Conf. Ser.-3, Materials Science Forum-1.

Also, there is one patent application No: 112488/13.04.2017 "Contactless detection of phase
transitions in liquid crystal media by laser-induced surface photo-charge effect by measuring
electrical signal" (set of metric "D", indicator "9"). The invention relates to the contactless
detection of phase transitions in liquid crystal media by laser-induced surface photovoltaic effect,
which is used in electronics, acoustics, optoelectronics, chemical industry and others.

- The candidate has 17 presentations at International conferences held in Bulgaria, England,
Belgium and Russia.

- He is also a participant in 6 scientific projects, 4 of them with the National Science Fund, 1
European project “INERA” and 1 project under the program for supporting young scientists at
BAS.

- There are 3 awards (team participation) for the best scientific achievement at ISSP-BAS

In accordance with the requirements for occupation of academic position "Associate Professor",
stated in the Law on Development of the Academic Staff in the Republic of Bulgaria and the



rules for procedure for acquiring academic degrees and academic positions at ISSP-BAS, the
candidate submitted:

set of metric "A" - PhD dissertation (50 points);

set of metric "B" - 10 articles at international refereed journals with IF/SJR factor (total 170
points);

set of metric "I'" - 14 articles at refereed international journals with IF/SJR factor (total 270
points);

set of metric "J1" - 74 citations (total 148 points).

Scientific publications presented by Dr. Haritun Markar Naradikyan fall into the scope of the
announced competition and completely cover the requirements for occupation of Associate
Professor position stated in the Law on Development of the Academic Staff in the Republic of
Bulgaria and the rules for procedure for acquiring academic degrees and academic positions at
ISSP-BAS.

3. General characteristics of the applicant's scientific, applied and pedagogical activity

The materials presented in the application documents are mostly focused on liquid crystals and
more specific on thermotropic substances in which the liquid crystal phases are observed. Liquid
crystals made up of dimeric molecules are studied to observe phenomena relative to the basic
physical characteristics of nematics with near-smectic SC order. As a result of the performed
research, it has been shown that, based on cholesterol and polymer dispersed liquid crystal
systems, materials with applications in the indicator technique can be proposed, which has been
current in recent decades

The research is related to the basic and specific properties of SC of liquid crystals, which are
manifested in the nematic phase. Different type of LCs have been synthesized and several
experiments has been performed to analyzes possible mechanisms on which the
electroconvective (EC) instability depends on the standard and lateral geometries of nematic
liquid crystals preceding smectic C phase cooling [publ. Ne 5, 6, 9, 10, B-1, B-2, B-3]. Parabolic
electroconvective dendrites have been observed and a generalized model for mechanism of
thermal and electroconvective dendrites in nematics with close smectic order has been proposed
[publ.Ne 6, 9].

Series of nanocomposites based on liquid crystal p-n-heptyloxybenzoic acid (7OBA) and single-
walled carbon nanotubes were investigated by microtexture polarization analysis and additional
methods. The result is a cascade of new phase transitions and new phases that are not typical of
pure Achiral 70BA liquid crystal, confirmed by temperature-dependent Raman spectroscopy and
differential scanning calorimetry [publ. Ne 13]



4. Work with students.

The candidate was supervisor of Master thesis work of student from Faculty of Physics, Sofia
University “St. Kliment Ohridski

5. Major scientific and applied contributions of the applicant.

Dr. Haritun Markar Naradikian's research is mainly focused on thermotropic substances
exhibiting liquid crystal phases. His scientific contributions can be grouped in the following
aspects:

-For the first time, parabolic electroconvective dendrites have been observed in lateral liquid
crystal geometry [publ. Ne 5]. For the first time, a model of mechanism of dendrites in nematics
with a near smectic order was proposed [publ. Ne 6,9]. Dendrites growth has been shown to be an
indication of a nonlinear dissipative process governed outside by thermodynamic equilibrium.

- By polarization analysis of the azimuthal angle of inclination of the director inside the plane
under EC mode, it is concluded that this is an instability of “twisting” type. The measured
response time is about one order of magnitude less than that of the classic nematics / publ. B4 /

- Series of nanocomposites composed of liquid crystal p-n-heptyloxybenzoic acid (7OBA) and
single-walled carbon nanotubes were investigated for the first time by microtexture polarization
analysis and other methods. In this structure, a cascade of new phase transitions and new phases
not typical of pure Achiral liquid crystal 7OBA were obtained, which were confirmed by
temperature-dependent Raman spectroscopy and differential scanning calorimetry / publ. Ne 13/.

- Upon cooling, an oriented dendritic-like texture was observed, manifesting itself in the nematic
phase range of 4-n-heptyl- and 4-n-octyl-oxybenzoic acids, arranged by rubbing a polyamide
layer and prior to the smectic phase. Studying the dynamics of the growth of dendrites shows an
increase in size and is typical of a nonequilibrium system.

-The specific properties of electroconvectivity (EC) in nematic liquid crystals (NTC) with close
smectic C order are explained. These properties occur at a certain temperature (T*) within the
liquid crystal phase. The equalization of both times: the response and the relaxation, which are
preferable for the technique of liquid crystal displays, has also been observed. For the first time,
a fourth harmonic was detected inside the nematic phase / publ. Ne 5/

-It has been shown that the anchoring strength and the magnitude of the induced surface memory
at the ECVNT/SiOx/ITO/glass interface is significantly larger than that of the conventional
SiOx/ITO/glass and ITO/glass surfaces. It has been reported that the ECVNT/SiOx/ ITO/glass
interface causes a significant increase in the smectic in compared to the SiOx/ITO/glass and
ITO/glass surfaces. The physical nature of the components of the erasing activation energy
contributing to the surface memory process has also been analyzed / publ. Ne 5/



The nature of scientific contributions can be defined as formulating and justifying new
hypotheses and proving with new means the essential aspects of liquid crystal physics in an up-
to-date scientific field.

6. Citations of the candidate's scientific publications at national and international levels:

The applicant participates in the competition with 14 scientific publications (set of metric """
indicator "7") and one patent application for invention (set of metric """ indicator "9"), as well as
10 publications from the PhD dissertation (set of metric "B" indicator "4"). The candidate's
scientific publications are cited 74 times in total, h - the index is 6. The citations are in
specialized journals in the field of liquid crystal physics and applied physics.

7. Critical notes of the reviewer, including on the applicant's literary awareness
I have no comments on the materials and documents presented for this competition.
I also have no questions about the candidate.

8. The reviewer's personal impressions of the applicant

I do not know personally Dr. Haritun Markar Naradikyan. From the submitted documents on the
competition it is evident that he is a highly skilled specialist in the physics and technology of
materials and mainly in the physics of liquid crystals. All results from performed experiments are
presented very precisely, with very accurate and scientific interpretation. I am fully convinced of
his high scientific qualification, which has been achieved over the years.

Conclusions:

The documents and scientific publications presented by the Dr. Haritun Markar
Naradikian, characterize the applicant as a qualified specialist in the field of liquid crystal
physics and fall into the scope of the announced competition.

As a result of the foregoing, I believe that with his scientific experiences and activities Dr.
Haritun Markar Naradikian fully complies with all the requirements of the Law for the
occupation of the academic position ''Associate Professor''. The above data show that Dr.
Haritun Markar Naradikian's scientific metric indicators completely satisfy the
requirements for occupation of the academic position of Associate Professor, laid down in
the Academic Staff Development Act of the Republic of Bulgaria and the Rules for the
Acquisition of Science and occupation of academic positions of ISSP - BAS.



In conclusion, I express my full support for the application of Dr. Naradikian and
recommend to the Scientific Jury to support his application and to propose to the Scientific
Board of the Institute of Solid State Physics-BAS, Dr. Haritun Markar Naradikian to be
elected to the academic position of ‘“‘Assosicate Professor” in the field of 4.1. Physical
Sciences.

10.12.2019 r.
Sofia
Reviwer:

/Vera Marinova Gospodinova, Prof. DSc. /
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