PELLEH3UA

No KOHKYPC 3a 3aeMaHe Ha akageMU4YHaTa ANbXKHOCT “npodecop” ob6sseH ot NPTT-BAH B [1B
Ne 83 ot 05.10.2021 r., cTp. 85 B NnpodecnoHanHo HanpasneHue 4.1. ,dn3NYECKM HAYKM"“ Hay4YHa
cneumnanHoct ,dU3nKa Ha KOHAEH3MpaHaTa maTtepuma”

Kangupart: Mopaar Feoprues MapuHoB, AdH, AoueHT 8 UGTT-BAH

PeueHseHT: l'eopru Jlanes [sHKoB, AoKkTop, npodecop 8 MOMT-BAH

1. O6wo onucaHue Ha NpegcTaBeHUTe maTtepuanm

(LLuTMpaHWUTe NO-401y NOKa3aTenn 1 KBapTUAK ca AedrHUpanHu B MpaBuUAHMKA 3a NpUAaraHe Ha
3PAC PB, MNpodecnoHanHo HanpasneHue 4.1, Tabanum 1 m 2)

B KOHKypca 3a aKaa. ANbXKHOCT ,,npodecop” 3a HyKAUTe Ha nabopatopusa , TeYHU KpUCTanu u
6uomonekynHu cnoese” kbm UPTT-BAH eguHcTBeH KaHamaaT e gou. adH MoppaH Meoprues
MapuHos.

MpeacrtageHUTe OT KaHAMAATa MaTepuanm Mo KOHKypca BKAKOYBAT BCUMYKM U3UCKBAHWU cniopes,
3PACPB oOKyMeHTH.

KaHanpatoT e goktop ot 1995 r., goKTOp Ha HaykuTe oT 2020r. 1 goueHT ot 2011 r. B KOHKypca
KaHAMAATLT yyacTea o6wwo ¢ 12 HayuyHn nybanKaumm B pedepmpaHm MexXayHapoaHN U34aHUA U
ABa MaTeHTa, Kato 4 oT nybauMKaummute ca OT XabuaUTauMOHHMA TPya KbM Mokasaten B4 n 8
nybAnKaumMm 1 aga nateHTa KbM nokasaten 7. B xabunuTtaumoHHMA Tpya (Kbm nokasaten B4)
BCMYKM nybamkaumm ca c kBaptua QL. Mybankauuute M3BbBH XabUAUTAUMOHHUA TPYA KbM
nokasarten 7 ca obulo 8: age o1 TAx ca ¢ kBapTua Q1 a 6 ¢ kBapTMa Q2. Kbm npokasaten 9 ca
BK/ILOYEHM M ABa naTeHTa. MybankaunmTe, C KOMTO ce KaHAMAATCTBA B KOHKYPCA 32 aKageMnyHaTa
ONbXKHOCT ,npodecop”, ca usnesnn ot neyat npes nepmoga 2006—2018 r. BCMYKM HayyHMU
TpynoBe, NnpeacTaBeHn B NoKasaTenn B4 n 7, He ca BKAOYEHM B 3alLMTaTa Ha gMcepTaumATa 3a
,,AO0KTOP”, KOHKypCa 3a ,A0LEHT” M KOHKYPCa 33 «A0KTOP Ha HAayKUTe».

MpeactaseH e cnucbk ¢ 101 He3aBUCMMU LUTUPAHKUA. CMUCBKBT C AOKAaAW Ha KoHdepeHumm
BKAtOYBa 13 goKknaga 1 54 nocTepHM ydyacTus Ha MexXayHapoaHN KOHPEPEHLUN U CUMMIO3UYMU.
[ou,. MapuHoB e 6un/e pbKkoBOAUTEN HA 3 HALMOHAMHN HAY4YHM NMPOEKTA U Ha BbArapCKM eKnn B
eaVH MeXAyHapoZeH HaydeH npoekT. [ou. MapuHoB e 6un/e pbKoBOAUTEN Ha ABe
[OKTOPAHTYpU U Ha eaHa B6akanaBbpcKa AnNIOMHa paboTa.



OT npeAacTaBeHUTe OT KaHAuAaTa aou,. AdH MapMHOB MaTepuanm M HayKOMETPUUYHU [aHHU, C
KOUTO Ce KaHAMAaTCTBa 3a aKaJdeMW4YHa AbXKHOCT ,npodecop”, npuemam 3a peueH3unpaHe
cnegHUTE HayKOMETPUYHU AaHHW:

Mokasaren A: [incepTaumoHeH Tpya 3a npucbkgaHe Ha OHC , nokTtop“- 50 ToukM
Mokasaten B (4): XabunutaumoHeH Tpya/nybankaumnm —100 TOUKM

Mokasaten I (o1 5 8o 10): - 220 ToukK (I 7 Hay4yHM NYBANKAUUM U3BBH XabUAUTALUNOHHUA TPYA, -
170 To4km, I 9 n3obpeteHne, NaTeHT UK NoneseH mogen-50 ToUKK)

MNokasaren A: LUntnpanma —202 To4UKM,

Fpyna nokasatenu E (ot 12 go 20): 195 TouKu

E11 Npuaoobuta cTeneH «4OKTOP Ha HayKnTe» - 75 TOUKM

E13 PbKOBOACTBO Ha 3aWMUTUA AOKTOPAHT — 50 TOUKHK

E16 PbKoBOACTBO Ha HaUMOHaNEH HayyYeH unm obpasoBaTesieH NPoekT-20 TOUYKK

E17 PbKoBOACTBO Ha ObArapCcKkuMs eKun B MeXXAyHapoAeH Hay4yeH Unn obpasoBaTesieH NPoeKT-
50 TouKku

2. Ny6baukauum npegun un cnep nosyyaBaHe Ha HayyHaTta creneH. OueHKa gann KaHAUMBATLT
OTroBapa Ha MUMHUMATHUTE HALMOHATHU U3NCKBAHUA U udnckeaHuaTa B 3PAC-UDTT cbrnacHo
npuaoXeHata Tabauua.

3aumteHata npe3s 1995 r. auceptaums Ha Tema "XuAPOAMHAMMYHM  MNOTOUM B
CcBOOOAHO3aKpeNeHN UMMM OT TEYHU KPUCTanM" e HanucaHa Ha OCHoBaTa Ha 2 nybauKauum ¢
MMNaKT pakTop.

Mo npoueaypata 3a goueHT oT 2011 r. ca BKAYeHU 13 nybaukauum nyb6anMkoBaHM B nepuoaa
1991-2016r.

3awmTeHarta npes 2020 guepTauma 3a AOKTOP HA HAayKUTe Ha Tema «PneKkcoenekTpnyecTBo Ha
HEMATUYHM TEYHOKpPUCTANHU cuctemmn» 1999-2010 e Ha 6asaTa Ha nybamnkauymm 1999-2010r. .

CvrnacHo 6asata gaHHu Ha HAUW/ npeactaBeHuTe 3a HacToAllLaTa npoueaypa nybankaumm He
Ca BKNOYEHWU B HUTO €ZiHA OT YNOMEHaTMUTE No-rope npoueaypu.

MpeactaseHnTe Mmatepuanu oT aou. APH MopaaH MapuHOB M aHanuMsMpaHuTe nNo-rope
HayYKOMETPUYHWM MOKA3aTeNN He MOBTAPAT HAayYyHUTe pe3ynTatv u nybanKauum, BKAKOYEHWU B
AOKTOPCKATa AucepTauma, NpyM KOHKypCa 3a 3aeMaHe Ha akafeMMYHATa ANbKHOCT ,A0LEHT” 1 B
npoueaypaTa 3a AOKTOP Ha HayKkuTe. bposT TOUKM No nokasatenute oT Tabamua 3 oTroBapsa u
00pW HaABMLWABA HAUMOHANHUTE MMHUMANHM WM3UCKBAHMA 33 3aeMaHe Ha aKafemMuyHa



ANbKHOCT "Mpodecop”, 3anoxeHn B 3akoHa 3a Pa3suTne Ha AkagemuyHna Coberas B Pb (3PACPE)
M NPaBUIHMKA 33 HEFTOBOTO NpuaaraHe, KakTo u kputepmute Ha UOTT-BAH.

3. O6w,a xapaKTepUCTMKa Ha Hay4yHaTa, Hay4YHO-NPUNOXKHATa U Neaarormyecka AeiHOCT Ha
KaHAnAaTa;

Hay4HaTa 1 Hay4HO-NPUNOXKHATa AEMHOCT HA KaHauAaTa e B 06n1acTTa Ha PpusmMKaTa Ha mekaTa
MaTepua: TeuHnTe KpucTaaum, buomembpanu. [lou. MopaaH MapuHos e 3asbpwimnn ®3® Ha CY,
cneumanHoct ®unsnka Ha TBBPAOTO TANO C YCMELWHO 3alUTeHa AMNNOMHa paboTa 3a MarncTbp
npe3 1988 r. MNMpe3 nepuoga 1989-1993 r. r. e pegoBeH AOKTOPAHT B UDPTT, KbaeTo npe3 1995 r.
3alWmTaBa guceptauma 3a obpasoBaTesiHaTa W HayyHa cTeneH "goktop" Ha Tema "
XMapoaAnHaMMYHM noToum B CBOOOAHO3aKpPEeneHM UMMM OT TEeYHW Kpuctaam " C HayyeH
pbKoBoauTen npood. M. Cumosa. B nepmnoga 1993 — 2011 pabotn B UPTT-BAH nocneposatenHo
KaTo GU3MK, acUCTEHT U1 rn. acucteHT. OT 2011 r. MopaaH MapuHos e goueHT B 8 UDTT-BAH.

Cneuunanusupan e B Knabpuiickn yHmuepcutet, Utanma (2012); B LieHTbpa 3a MmeKa maTepws,
BaHkanop, MHausa (2010) B YHuBepucTeTa B Yncana, Weeyma (2016)r.).

3a NOCTUMKEHMATA CU € HarpadeH C NoYTeH 3Hak Ha MPTT-BAH. CTaTum ¢ HEFOBO y4YacTUeE YeTUpKU
NbTW ca 06ABABAHM 33 HAN-3HAYMMO HAYYHO-NMPUAOKHO nocTuReHne B UPTT-BAH.

4. NeparornyeckaTa AeiHOCT Ha KAaHAMAATa OT HAYaNO0TO Ha Kapuepara my.

Oou. MapuHoB e 6un pbKoBoguTeN Ha eanH bakanasbp AUNAOMaHT oT CY, Ha eanH ycnewHo
3aLUMTUA AOKTOPAHT M € PbKOBOAMUTEN HAa eAMH AOKTOPAHT B MOMEHTA.

5. OCHOBHM Hay4YHU U HAYYHO-NPUNOXKHU NPUHOCHU.

MpepacTtaseHaTa oT gou. Mopaan MapuHos noapobHa cnpaBKa 3a HayYyHUTE M HayyHO-
NPUIOXKHUTE NPUHOCKU MOXKe Aa bbae ob60bweHa n rpynupaHa B 4 TemaTtnyHmn obnactu cnopeg
n3cnepBaHUTE MaTepuanu 1 NPUNOKEHNA KaKTO cneasa:

1. TematuyHa o6sacT: TbHKM HEMATUYHU CNOEBE OPUEHTUPAHU C MOMOLLA HA CTbKAEHU
NoANO0XKu Tpetupanu ¢ PTFE (TednoH).

2. TematnyHa obnact: TepmMoO-ONTUYHW, AUENEKTPUYHU U €eNacTU4HU CBOMCTBA Ha
$oTOUYyBCTBUTENIHM HEMATUYHU CMECH.

3. TemaTtnyHa obnact: EneKTpoonTUYHa MOAYyNaLMUA Ype3 HAHOCTPYKTYpMUpPaHA HEMATUYHA
cuctema popmmupaHa CbC CUIMKATHU HaHoOYacTMLM (HAaHOKOMNO3UT aepocun/7CB).

4. TematnyHa ob6nact: Na+ MOHHO-NPOBOAALLM MNOJMMEPHO-6a3UPaHN KOMMO3UTHU
€NeKTPONUTU ¢ A06aBKMU OT TeYEH KPUCTAN U HAHOYACTULM.

OCHOBHM Hay4YHU M HAYYHO-MPUNOXKHU MPUHOCK CE XapaKTePM3MPaT KaTo:
- Cob3paBaHe Ha HOBM NJIaHAPHWM HEMATUYHWU CNOEBE, OPUEHTUPAHM Ype3 HAHOC/IOEBE;



- MOJlyYBaHe W J0Ka3BaHe HAa HOBM CBOWMCTBA HA TPpW GOTOUYBCTBUTENHN HEMATUYHU CMECH
OT TMNA roCT-A0MaKMH, NpoAsABaLLM GOTO-PNEKCOENEKTPUYHA NONAPU3ALUS;

- yCTaHoBfiBAHe Ha HoBM GaKTM 3a enekTpo-onTuyHuTe (EOQ) cBOMCTBA HA TbHKM (25 pm)
édbuAMmn OT HaHOKOMMNO3UTEH ren, GoOpMMpaH OT HemaTuyeH TeyeH Kpuctan (HTK)
heptylcyanobiphenyl (7CB) 1 3 wt.% cunmumnesm HaHoYaCTULY;

- Cb3gaBaHe Ha HOBM MaTepuanu - NoAMMepHo-6a3npaHn eNnekTPOSUTHU MemMbpaHu oT
nonvetuneHos okeng (PEO) n nonmsuHmnn-nnponnaoH (PVP) (nam nonmBmuHUA ankoxon,
PVA) 06pa3syBalLm KOMNIEKCHM C MIOHHOTO HeOPraHMYHO cbegmHeHne NalO4.

TBHbHKM HEMATUYHU C/I0EBE OPUEHTUPAHMU C MOMOLLA HA CTbK/IEHU NOANOXKKU TpeTupaHm c PTFE
(Tednon):

C enleKTpooONTUYHM MeToAM Ca U3cneaBaHu NAaHapHM HemMaTnyHK choese oT 5CB, opMeHTMpaHu Ypes
HaHocnoese, TUN ,Nab3raHe Bbpxy”, oT PTFE. HaHeceHuTe cnoeBe ca xapakTepusupaHu ¢ AFM u
CNEKTPOCKONCKA eNnncoMeTpus. YcTaHoBeHo e, Yye npu 100 °C Hali-BepoATHO ce oT/naraT eaAnHUYHU
PTFE sepuru (aebennHa 4 nm). Ypes ennncomeTpuyHn usmepsaHuns b6e onpeseneH brbia Ha HayaneH
HaK/MIOH HAa HEMATMYHUA CNOM, KONTO e NpubamsmtenHo 0,1c. B nnaHapHUTe HEMATUYHM cnoese bAaxa
Bb30YAEHU HUCKOYECTOTHM (NEKCOENEKTPUYHWU OCLMIAUMKM Ha cKocaBaHe. lNonydyeHa e obuiaTa
dbopma Ha crnekTbpa Ha TpenTeHe B AnanasoH ot 1 go 1000 Hz B8 npeacrasaHe cnpamo 1/f.

M3cnepBaH e edeKTbT OT BAMAHMETO Ha HaHocnoese OT Ted/OH, HaHeCEeHM Mo MeToAa Ha
TEPMUYHOTO HaTPMBAHE Ha CTbK/AEHW MOANONKW, BbpXy MOpdosoruaTa U enekTPooNnTUYHUTE
CBOWCTBA Ha €4HOCNOMHN MUKPOPA3MEPHUN NOMMEPHOAMCNEPTUPAHM TEYHN KpucTann, PDLC-Ta.
MoBbPXHOCTHO MoguduumpaHuTe PDLC cucTeEMM [AEMOHCTPUPAT CENEKTUBHA amMNAUTYAHO-
YecToTHa MOAY/lauMsA Ha MNPEeMMHABalWLATa KOXEPEeHTHa CBET/IMHA, KOoATO MoXe Aa bbae
AONBJHUTENTHO HACTPOMBaHA NOCPEACTBOM NPUIOKEHOTO HaNpeXKeHe 1 TemnepaTtypara.

MN3cneaBaHM ca enekTpo-onTUYHUTE CBOMCTBA Ha eaHocnonHo PDLC c rpagueHT B pasmepa Ha
TEYHOKPUCTASIHUTE KaMNKKU C oraeq U3noni3BaHeTo My KaTo moaynaTtop Ha ceeTauHa. lNonyyeH e
A06bP KOHTPACT Ha MOAYMpPaHATa CBETIMHA NOCPEeACTBOM NpuaaraHe Ha cnabm HUCKOYECTOTHU
HanpeXeHuA, AbAXKal, ce Ha Cb34aBaHeTOo HA 3HAaYNTEeNHO $a30B0O OTMECTBAHE B MPeMMHaBallaTa
KOXepeHTHa CBeT/NHa.

TepMO-OI'ITVI‘-IHM, AUENEKTPUYHU U eNaCTUYHU CBOMCTBA HA (I)OTO‘-IyBCTBMTenHM HeMaTU4HU
cvecu

N3cnepBaHu ca onTuvyHata abcopbumsa, TEPMOONTUYHUTE U AUENEKTPUYHUTE CBOWCTBA Ha TpU
$OTOUYBCTBUTENIHU HEMATUYHM CMECK OT TUMA rOCT-40MaKUH, NPosABABaLLM GOTO-PIEKCOENEKTPUYHA
nonapusauma. TeyHmaT Kpuctan 4-butylcyclohexane carboxylic acid 4-pentyloxy-phenyl ester, kKoiTo
€ HeMaTVK Mpu CTaHa TemnepaTypa C OTpULATEIHA ANENIEKTPUYHA aHU30TPOMNMUSA, € U3MON3BAH KaTo
AOMaKUH. KaTo rocT-KOMMNOHEHTa C HUCKA KOHLEHTpaumMa B CMecuTe ca U3non3BaHu TPpW Pas/iMuyHn
CcbeAuHeHUn Ha a3o-6arpuna. M3cneasaHn ca edpekTUTe Ha GOTOM3OMEpPU3aLMA, Bb3HUKBALLM NpPU
obnbuBaHe ¢ UV. [loka3aHM ca Kopenaummute mexKay U3MeCcTBaHeTO Ha TemrnepaTtypaTta Ha ¢a3oB



npexoa U3oTponHa Te4HOCT-HEMATUK, YNCNNEHOCTTA Ha UNC N3OMEPUTE N NPOMAHATA B MOJ1IEKY/IHATA
AOb/1KUHA Ha a30—6arpw1aTa npu oceetasaHe ¢ UV.

EnekTpoonTuuHa moaynauma upe3 HaHOCTPYKTypUpaHa HemMaTUuHa cuctema popmupaHa CcbC
CUMKATHU HaHoYacTUUM (HaHOKOMNO3UT aepocun/7CB)

MN3cnepBaHuATa Ha enekTpo-onTudHuTe (EO) cBOMCTBA Ha TbHKM (25 um) GMAMM OT HAHOKOMMNO3UTEH
ren, popmmpaH oT HemaTuyeH TedyeH Kpuctan (HTK) heptylcyanobiphenyl (7CB) n cunuumesu
HaHOYaCTULM Ca MOKas3aaW, Ye MPUAAraHETO Ha MNPOMEH/IMBO ENEKTPUYECKO MoJie CbLiecTBYBaT
06patmm EO xapaKTepUCTUKM M TAXHOTO ONTUYECKO NMPOMYCKaHEe Ce yBe/AMYaBa C yBesMYaBaHe Ha
WMHTEH3MTeTa Ha nosieTo. OnTnyecknute U EO XapaKTepuUCTUKM (BKA. YECTOTHM W BpemeBM) Ha
HaHOCTPYKTypupaHu ¢mnamm ot 7CB ca uscneaBaHn B 3aBUCMMOCT OT YECTOTOTa M UMHTEH3UTETa Ha
noganeHoTo UM eneKkTpuyecko nose. HabatogasaH e cneunduryeH edpekr (naato B YecToTHaTa obnact
no 1 kHz, n noseye) Ha amnautygHo-dyectotHa EO mopynaums. MonydyeHuTe pesyntaTu ca OT
NPUHUMNHO 3HAaYeHMe 3a e/IeKTPO-ONTUKaTa Ha HAHOKOMNO3uTHUTE HTK maTepunanu.

Na+ MOHHO-NpOBOAALLM NOANMEPHO-6a3MpaHN KOMNO3UTHU €N1eKTPOUTU C f,06aBKM OT TeUeH
KPUCTaN U HAHOYACTULMU

MN3cnepBaHM ca HOBU NONMMEPHO-6a3MPaHN eNeKTPONIUTHU MeMbBpaHM OT NONNETUNEHOB OKCUA,
(PEO) 1 nonmsuHuA-nuponngoH (PVP) (nan nonnsmHnn ankoxon, PVA) obpasyBalum KOMNAEKCH
C MOHHOTO HeopraHuyHo cbeauHeHue NalO4. UscnepBaHu ca cuctemu, moamduumpaHu c
Pa3MYHN HaHOAO0DABKM: HaHO-NtOCNM OT rpadeHoB okcug, (GO), KaKTO M C MONEKYIM Ha
HemaTuyeH TedyeH Kpuctan E8. Komnnekcnte mexay KOMNoO3uTa M COATa Ca OXapaKTepusnpaHu
ypes peHTreHoBa audpakuma (XRD), Pypue-TpaHchopmaumoHHa cnekTpockonma (FTIR), muKpo-
PamaHoBa W peHTreHoBa ¢GOTOENEKTPOHHA cneKkTpockonua (XPS). W3cnepBaHuata C
AndepeHumManHa ckaHupawa Kanopmumetpua (DSC) noTBbpKAABAT HaMaNABAHETO Ha MPOLEHTA
Ha KpPMCTa/siHaTa 4YacT B MaTpuuaTa Ha eNeKkTPoAUTHUTE membpaHun npu aobasaHeto Ha NalO4.
N3cnepBaHMATa Upe3 KOMIMJIEKCHA eNleKTpMYecKa MMneaaHcHa CNeKTPOCKONMA CBUAETeNCTBaT 3a
NOBMLWIABAHETO HA MWMOHHATa MNPOBOAMMOCT Ha €NeKTPONUTUTE NpU  yBeAMYaBaHe Ha
KOHUeHTpaumaTa Ha NalO4. UsmepBaHMATAa Ha KOMMNAEKCHUA eNIeKTPUYECKUM MMneaHc ca
M3BbPLUEHU B YeCTOTHMA AnanasoH 0.1 Hz — 3MHz, npu Temnepatypu B nHtepsana 30 — 70 °C.
M3cnenBaHeTO Ha MPUMECHW enekTpoauTHU membpanu PEO/PVA/NalO4 (20 Tern.%) nokasa
HapacTBaHe C eaMH NOPAABbK HA MOHHATA NPOBOAMMOCT NPU CTallHa TemnepaTypa B pe3ynTaT Ha
BK/IlOYBaHe Ha HaHo-nnctyeTa ot GO npu 0.9 TernosHu %.

MonyyeHUTe NONMMEPHU ENeKTPOSINTU, HOBUTE MaTepUann Ca U3KAOUUTENHO UHTEPECHU KaTo
MaTepmanu 3a KOHCTPYMPAHETO Ha YCTPOMCTBA HA OPraHUYHaTa e/IeKTPOHMKA.

6. OTpa)keHue Ha Hay4yHUTe Ny6AMKauumM Ha KaHAUAATA B HALLATA M YYXKAEeCTPpaHHa iMTepaTypa
(no HeroBu gaHHK):

Hay4yHUTe 1 Hay4yHO- NPUNOXKHM pe3yaTaTh Ha gou,. MapuHoB ca npeactaseHu B 110 nybunkaumm,
MHAEKCMPaHW B Scopus, 2 rnaBu Ha KHUrK, 2 naTeHTa, 3abenasanHun ca 320 ymraTa.

KaHauaaThT e npeacTaBun M3BagKa OT Hal-CbLLECTBEHW LIUTATU.



7. Mpu KONeKTUBHU Ny6AMKauuM Aa ce OTAeNN NPUHOCHLT Ha KaHAugaTta, a Npu CUrHan 3a
NNarnaTcTBo Aa ce Aaje CTaHOBULLE OTHOCHO Ha/ZIMYMETO UAM fiMncaTa Ha naaruartcreo (3PAC
PB, un.10 (2)).

Bcuukm nybnamkaumm Ha gou. MapuHOB ca B cbaBTOpcTBO. B cegem oT nybauKkauuuTe oT
XabUNUTaUMOHHMA TPyA € MbpBM aBTOP, B OCTaHaAMTE € KopecnoHaupall, asBTop WK
CbLLLECTBEHMAT MY MPUHOC € YA0CTOBEPEH NO CbOTBETHMA pea. 3aToBa npuMemam NpUHoOca Ha
KaHAMAaTa 32 CblLEeCTBEH.

8. KputnuHm 6enexxku Ha peueH3eHTa No NnpeacTaBeHuTe TPyAOBe, BKAKUUTENTHO U NO
NUTepaTypHaTa 0CBEA0MEHOCT Ha KaHgupaara.

EancrteeHaTa 3abenerkka e no oTHolleHMe Ha opOpPMAHETO Ha MaTepuanuTe No npoueayparta —
6uxa mornm ga 6baaT no-pauMoHa HO NPEeACTaBEeHN.

9. J/InuHM BnevyaTNeHMA Ha peLeH3eHTa 3a KaHaupaTta U ApYyrM AaHHU, HEenoCovYeHu B
npeaxoaHUTe TOUKU.

Mo3HaBam KaHAuMAaTa OT Herosute Nbpsu paboTHM aHM B UDTT — B ToraBawHaTta Jlabopatopua
no ONTMKa mn cnekTpockonuaA. lNpes U3MUHaNUTe rOAMHU C XapaKTepHaTa CU OTAALEHOCT Ha
paboTtaTta, obycnoBeHa OT CTpeMeXKa KbM HOBM 3HAHUA U pe3ynTaTu, Ce Urpagmn KaTto 3aBbplleH
YY€eH, YNeTo NpU3HaHe KaTo TaKbB € HaMb/IHO 3aKOHOMEPHO.

10. MoTtuBMpaHo 1 ACHO GOPMY/IMPAHO 3aKNOYEHUE

NpeacTtaseHnTe oT Aou. AdH MopaaH Feoprues MapuHOB TpyAoBe ro XapakTepusmpaT KaTo
BOAeLW, cneunannct B obnactra Ha 06ABEHMA KOHKYPC, C BMCOKA KBanuduKauua M ronamo
MeXAYHAapOAHO npu3HaHWe. Tol e cnocobeH fa reHepupa HOBU MAEM U [a PbBKOBOAM
n3cneABaHUA Ha HaW-BMCOKO Hay4yHO HMBO B 06/1acTTa Ha PU3MKaTa Ha MeKaTa maTepusa (TeUHu
Kpuctanm n bnomembpaHu). HaykomeTpuyHute nokasatenn Ha gou. MapuHOB HaasuwwasaT
MHUMA/THUTE HALMOHANHN M3NCKBAHMA 3@ 3aeMaHe Ha aKageMunyHaTa OJbXKHOCT «npodecopy,
3anoxeHn B 3PAUMB wn cBbp3aHuTe npasuaHMum Ha BAH mn UOPTT. Bb3 OCHOBa Ha
rOPEN3NIOKEHOTO M3pa3fABaM MNONOKUTENHOTO CA MHEeHue u noakpenam 6e3 kKonebaHuA
KaHaupaaTypaTa Ha gou. AdH MopaaH leoprves MapuHOB 3a 3aemaHe Ha aKajemuyHaTa
ONBXKHOCT «npodecop» B MHCTUTYT No dM3MKa Ha TBBPAOTO TANO akag,. «I. Hagrkakos» Kbm BAH,
npodecnoHanHo HanpasneHne 4.1. ,Pusnyeckn HaykuM“ HaydyHa crneumanHocT ,PusuKa Ha
KOoHAeH3upaHaTa matepus”

aata 09.02.2022r.

PeueHseHT:

/noanuc/



REVIEW

On the Contest for the Occupation of the Academic Position "Professor"

Candidate: Assoc. Prof. DSc Jordan Georgiev Marinov, Laboratory "Liquid Crystals and
Biomolecular Layers", Institute of Solid State Physics - BAS,

Reviewer: Prof. PhD Georgi Lalev Dyankov, Institute of Optical Materials and Technologies —
BAS

1. General description of the submitted materials

(The indicators and quartiles cited below are defined in the Regulations for implementation
of the LPAS RB, Professional Area 4.1, Tables 1 and 2)

In the competition for the academic position of "Professor" for the needs of the Laboratory
"Liquid Crystals and Biomolecular Layers" at IFTT-BAS, the only candidate is Assoc. Prof.
Yordan Georgiev Marinov.

The materials submitted by the candidate for the competition include all documents required
by the LPAS RB.

The candidate is a doctor since 1995, doctor of sciences since 2020 and associate professor
since 2011. In this procedure the candidate participates with a total of 12 scientific
publications in referred international journals and two patents, 4 of the publications belong
to the habilitation thesis to indicator B4 and 8 publications and two patents - to indicator G7.
In the habilitation thesis (indicator B4) all publications are with quartile Q1. The publications
outside the habilitation work (indicator G7) are 8 in total: two of them are with quartile Q1
and 6 with quartile Q2. Two patents are included to the indicator G9. The publications with
which he applied for the competition for the academic position "Professor" were published in
the period 2006-2018. All scientific papers presented in indicators B4 and G7 are not included
in the defense of the dissertation for "Doctor", the competition for "Associate Professor" and
the competition for "Doctor of Science".

A list of 101 independent citations is presented. The list of conference papers includes 13
papers and 54 poster presentations at international conferences and symposia. Assoc. Prof.
Marinov has been / is the leader of 3 national research projects and a Bulgarian team in an
international research project. Assoc. Prof. Marinov has been / is the supervisor of two
doctoral studies and one bachelor's thesis.

From the materials and scientometric data presented by the candidate Assoc. Prof. Dr.
Marinov, with which he applies for the academic position "Professor", | accept for review the
following scientometric data:

Indicator A: Dissertation for the award of ONS "Doctor" - 50 points

Indicator B (4): Habilitation work / publications - 100 points



Indicator C (from 5 to 10): - 220 points (D 7 scientific publications outside the habilitation
thesis - 170 points, D 9 invention, patent or utility model - 50 points)

Indicator D: Citation - 202 points,

Indicator group E (12 to 20): 195 points

E11 Acquired degree "Doctor of Science" - 75 points

E13 Guided PhD Guide - 50 points

E16 National research or educational project guide - 20 points

E17 Management of the Bulgarian team in an international scientific or educational project -
50 points

2. Publications before and after obtaining the scientific degree. Assessment of whether
the applicant meets the minimum national requirements and the requirements of
the LPAS-ISSP according to the attached table.

The dissertation defended in 1995 on the topic "Hydrodynamic flows in freely fixed zips of
liquid crystals" was written on the basis of 2 publications with impact factor.

The procedure for associate professor in 2011 is based on 13 papers published in the period
1991-2016.

Defended in 2020 dissertation for Doctor of Science on "Flexoelectricity of nematic liquid
crystal systems" 1999-2010 is based on publications in the period 1999-2010.

According to the NACID database, the publications submitted for this procedure are not
included in any of the above-mentioned procedures.

The materials presented by Assoc. Prof. Yordan Marinov and the scientometric indicators
analyzed above do not repeat the scientific results and publications included in the doctoral
dissertation in the competition for the academic position of "Associate Professor" and in the
procedure for Doctor of Science. The number of points according to the indicators in Table 3
meets and even exceeds the national minimum requirements for holding the academic
position "Professor" set in the Law for Promotion of the Academic Staff in the Republic of
Bulgaria (LPAS-RB) and the regulations for its implementation.

3. General characteristics of the scientific, scientific-applied and pedagogical activity of
the candidate

The scientific and scientific-applied activity of the candidate is in the field of physics of soft
matter: liquid crystals, biomembranes. Assoc. Prof. Yordan Marinov graduated from the
Faculty of Physics at Sofia University, majoring in Solid State Physics with a successfully
defended master's thesis in 1988. In the period 1989-1993 he was a full-time PhD at IFTT,
where in 1995 he defended his dissertation on education and scientific degree "Doctor" on
"Hydrodynamic flows in free-standing zippers of liquid crystals" with supervisor Prof. P.
Simova. In the period 1993 - 2011 he worked in ISSP-BAS consecutively as a physicist, assistant
and Senior assistant. Since 2011 Yordan Marinov has been an associate professor at ISSP-BAS.

He specialized at the University of Calabria, Italy (2012); at the Center for Soft Matter,
Bangalore, India (2010) at the University of Uppsala, Sweden (2016)).



For his achievements he was awarded a badge of honor of IFTT-BAS. Articles with his
participation have been declared four times the most significant scientific and applied
achievement in ISSP-BAS.

4. The pedagogical activity of the candidate from the beginning of his career.

Assoc. Prof. Marinov was the head of one bachelor's degree graduate student from Sofia
University, one successfully defended PhD student and is currently the head of one PhD
student.

5. Main scientific and scientific-applied contributions.

The detailed reference for the scientific and scientific-applied contributions presented by
Assoc. Prof. Yordan Marinov can be summarized and grouped in 4 thematic areas according
to the researched materials and applications as follows:

1. Thematic area: Thin nematic layers oriented with the help of glass substrates treated with
PTFE (Teflon).

2. Thematic area: Thermo-optical, dielectric and elastic properties of photosensitive nematic
mixtures.

3. Thematic area: Electro-optical modulation through nanostructured nematic system formed
with silicate nanoparticles (aerosil nanocomposite / 7CB).

4. Topic area: Na + ion-conducting polymer-based composite electrolytes with liquid crystal
additives and nanoparticles.

Major scientific and applied scientific contributions are characterized as:
- new planar nematic layers oriented by nanolayers;

- obtaining and proving new properties of three photosensitive nematic mixtures of the guest-
host type, exhibiting photo-flexoelectric polarization;

- new facts on the electro-optical (EC) properties of thin (25 um) nanocomposite gel films
formed by nematic liquid crystal (NTC) heptylcyanobiphenyl (7CB) and 3 wt.% silicon
nanoparticles;

- new materials - polymer-based electrolyte membranes of polyethylene oxide (PEO) and
polyvinyl pyrrolidone (PVP) (or polyvinyl alcohol, PVA) forming complexes with the ionic
inorganic compound NalO4.

Thin nematic layers oriented with the help of glass substrates treated with PTFE (Teflon):

Electro-optical methods were used to study planar nematic layers of 5CB, oriented by
nanolayers, type "sliding on", of PTFE. The applied layers are characterized by AFM and
spectroscopic ellipsometry. It was found that single PTFE chains (4 nm thick) are most likely to
be deposited at 100° C. The angle of initial inclination of the nematic layer, which is
approximately 0.1°, was determined by ellipsometric measurements. Low-frequency
flexoelectric bevel oscillations were excited in the planar nematic layers. The total shape of
the oscillation spectrum in the range from 1 to 1000 Hz in representation with respectto 1/ f
was obtained.

The effect of the influence of Teflon nanolayers applied by the method of thermal rubbing of
glass substrates on the morphology and electro-optical properties of single-layer micro-sized
polymer-dispersed liquid crystals, PDLCs, was studied. Surface-modified PDLC systems



demonstrate selective amplitude-frequency modulation of transmitted coherent light, which
can be further adjusted by the applied voltage and temperature.

The electro-optical properties of a single-layer PDLC with a gradient in the size of the liquid
crystal droplets were studied with a view to its use as a light modulator. Good contrast of the
modulated light was obtained by applying low low-frequency voltages due to the creation of
a significant phase shift in the transmitted coherent light.

Thermo-optical, dielectric and elastic properties of photosensitive nematic mixtures

The optical absorption, thermo-optical and dielectric properties of three photosensitive
nematic mixtures of the host type exhibiting photo-flexoelectric polarization were studied.
Liquid crystal (TC) 4-butylcyclohexane carboxylic acid 4-pentyloxy-phenyl ester, which is a
nematic at room temperature with negative dielectric anisotropy, was used as a host. Three
different azo dye compounds were used as the low concentration guest component in the
mixtures. The effects of photoisomerization arising from UV irradiation have been studied.
The correlations between the temperature shift of the isotropic-nematic phase transition, the
number of cis isomers and the change in the molecular length of the azo dyes under UV
illumination have been proved.

Electro-optical modulation by nanostructured nematic system formed with silicate
nanoparticles (Aerosil / 7CB nanocomposite)

Studies of the electro-optical (EC) properties of thin (25 pum) nanocomposite gel films formed
by nematic liquid crystal (NTC) heptylcyanobiphenyl (7CB) and silicon nanoparticles have
shown that the application of alternating electric fields there are reversible EC characteristics
and their optical transmittance increases with increasing field intensity. The optical and EC
characteristics (including frequency and time) of 7CB nanostructured films were studied
depending on the frequency and intensity of the electric field applied to them. A specific effect
(plateau in the frequency range up to 1 kHz and more) of amplitude-frequency EC modulation
was observed. The obtained results are of fundamental importance for the electro-optics of
nanocomposite NTC materials.

Na + ion-conducting polymer-based composite electrolytes with liquid crystal and
nanoparticle additives

New polymer-based electrolyte membranes of polyethylene oxide (PEO) and polyvinyl
pyrrolidone (PVP) (or polyvinyl alcohol, PVA) forming complexes with the ionic inorganic
compound NalO4 were studied. Systems modified with various nanoadditives were studied:
nano-flakes of graphene oxide (GO), as well as with molecules of nematic liquid crystal E8. The
complexes between the composite and the salt are characterized by X-ray diffraction (XRD),
Fourier transform spectroscopy (FTIR), micro-Raman and X-ray photoelectron spectroscopy
(XPS). Differential scanning calorimetry (DSC) studies confirmed a decrease in the percentage
of crystalline portion in the electrolyte membrane matrix with the addition of NalO4. Studies
by complex electrical impedance spectroscopy show an increase in the ionic conductivity of
electrolytes with increasing NalO4 concentration. The measurements of the complex electrical
impedance were performed in the frequency range 0.1 Hz - 3MHz, at temperatures in the
range 30 - 70 ° C. The study of impurity electrolyte membranes PEO / PVA / NalO4 (20 wt%)
showed an increase of one order of ionic conductivity at room temperature as a result of the
inclusion of nano-sheets of GO at 0.9 wt%.



The obtained polymer electrolytes, the new materials are extremely interesting as materials
for the construction of devices of organic electronics.

6. Reflection of the candidate’s scientific publications in our and foreign literature
(according to his data):

The scientific and scientific-applied results of Assoc. Prof. Marinov are presented in 110
publications, indexed in Scopus, 2 chapters of books, 2 patents, 320 citations have been
noticed.

The candidate presented a sample of the most important citations.

7. In case of collective publications to separate the contribution of the candidate, and
in case of a signal for plagiarism to give an opinion on the presence or absence of
plagiarism (LPAS RB, art. 10 (2)).

All publications of Assoc. Prof. Marinov are co-authored. In seven of the publications from the
habilitation thesis he is the first author, in the others he is a corresponding author or his
significant contribution is certified according to the respective order. That is why | accept the
candidate's contribution as significant.

8. Critical remarks of the reviewer on the submitted works, including on the literary
awareness of the candidate.

The only remark is regarding the form the materials in the procedure is presented - could be
more accurate.

9. Personal impressions of the reviewer about the candidate and other data not
mentioned in the previous points.

| know the candidate from his first working days at the ISSP - in the former Laboratory of Optics
and Spectroscopy. In recent years, with his characteristic dedication to work, driven by the
pursuit of new knowledge and results, he has risen as a graduate scientist, whose recognition
as such now is quite natural.

10. Motivated and clearly formulated conclusion

The works presented by Assoc. Prof. DSc Yordan Georgiev Marinov characterize him as a
leading specialist in the field of the announced competition, with high qualification and great
international recognition. He is able to generate new ideas and lead research at the highest
scientific level in the field of soft matter physics (liquid crystals and biomembranes). The
scientometric indicators of Assoc. Prof. Marinov exceed the minimum national requirements
for holding the academic position of "professor" set in the LRAS RB and the related regulations
of BAS and ISSP. Based on the above, | express my positive opinion and support without
hesitation the candidacy of Assoc. Prof. Yordan Georgiev Marinov to hold the academic
position of "Professor" at the Institute of Solid State Physics Acad. Nadjakov» to BAS,
professional field 4.1. "Physical Sciences" scientific specialty "Physics of condensed matter"
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