PELOEH3UA

110 KOHKYPC 3a 3aeMaHe Ha akajieMu4yHaTa AJabxHocT ,[Ipodecop”
[IpodpecronanHo HanpassieHue: 4.1 ,dU3nueCcKU HAYKU",
Hayuna cnenuanHoct: ,drM3uKa Ha KOHJeH3UpaHaTa MaTepus”
CbIrJIacHO 0651Ba B /l'bp>kaBeH BeCTHUK, 6poit 83 ot 05.10.2021 r
3a Hyxaute Ha UOTT - BAH,

C eAMHCTBEH KaHAWAAT JI0L. APH. IZOP[[AH IF'EOPI'MEB MAPHUHOB

peueH3eHT: Bepa MapuHoBa 'ocnnoguHoBa, npodecop, adH., MOMT- BAH

Jou. ndH FIOP[[AH EOPTMEB MAPUHOB e eguHCTBeH KaHAMJAAT B KOHKypcCa 3a akKa/.
JUTBXHOCT ,,lipodecop”, o6sBeH B ['bpkaBeH BeCTHUK, 6poit 83 oT 05.10.2021 r 3a Hy»kaAuUTe
Ha Jabopatopus ,CTPYKTYpHU U OQYHKIHUOHA/JHU H3CJAe[BaHHWS Ha TEYHOKPHUCTAJHU
HAaHOKOMMO3UTH U npuioxkeHusa ”, UOTT - BAH.

106]].(3 XdPaAKTEPUCTHKA HA NNPEACTABCHUTE MaTECpHUAJIN.

B KOHKypCca 3a aKa/i, JUI'bKHOCT ,ipodecop” gou. AdH Mopaan MaprHOB y4yacTBa c 0610 12
Hay4YHU NMyO6JIMKaLUK B pepepupaHu MeXAYHAPOJHU U3AHUS, KATO OT TSX:

- 3a XabWJIMTALMOHEH TPYJ ca NpeJCcTaBeHU 4 NyOJMKaLMy, OTIeYaTaHU B CIUCAHUSA
c UMnakT-PpakTop (0OTHACAIIM ce KbM MoKa3aTes B4)
- W8 ny6JsIMKalMU B CIMCAaHUS C UMNIAKT-QaKTOp (OTHACALM ce KbM NoKa3areJ I[').

KbM xabunvTanoneH Tpyz (nokasates B4) ca BKk/I0YeHHU 4 MyOJIMKALUK, BCUYKUTE
oT kateropus Q1. [lybsinkanyMuTe ca u3Jessu oT nedat npes nepuoga 2006 - 2018r. u ca
CBbpP3aHM C M3CJAeBaHMA B 006JlacTTa Ha MeKaTa MaTepuss M MO-ClleldaiHO
$OTOUYBCTBUTENHM TEYHU KPUCTAJU C pasjMyeH TUI MOJIeKyJispHAa acUMeTpus,
TEYHOKPHCTAJHU KOMIIO3UTHHU €JIEKTPOJIUTHU MeMOPaHH, HOHHO -IPOBO/ASILIY IOJIUMEPHU
MaTepuaJd U U3C/JIe/lBaHE Ha TEXHUTe eJIeKTPUYHH, (JIeKCOeJIeKTPUUHH, eJIeKTPO-
ONTUYHU ¥ MNOBBPXHUHHU CBOHMCTBA. B 1aBe oT mnpejcraBeHHWTe 4 myOGJMKALUU KbM
Xa6GUIUTALOHHUS TPy, Aol Mopsan MapuHOB e MbpBH aBTOP.

[ly6/iMkanurMTe U3BBbH XaOWMJIMTALMOHHUA TpyJ ca ob6mo 8 (oTHacsAlM ce KbM
nokasarteJ '), KaTo BCUUKH ca B pedpepUpaHU MeXAYHAPOJAHHU U3[AHUSI C UMIAKT GaKTOp
(BkutouBaIM 6 nybsnkauuu B kKateropus Q1 v 2 ny6sMkanuu B Kateropus Q2). Bcuuku
CTaTUU ca ny6JsukKyBaHU npes3 nepuoga 2007 - 2018 r. B net ot Tax jgou. AdH. PIop,an
MapuHOB e MbPBU aBTOP.

B KOHKypca KaHAMJATa y4yacTBa U € 2 MATEHTa, CBbpP3aHU C pa3pabOTBaHETO Ha
eJIEKTPOONTUYEH METO/] 32 XapaKTepu3UpaHe Ha HAHOCTPYKTYPUPAHU HEMAaTUYHU TeYHU
KpHUCTa/Id, HaMupalll NMPUJI0KEHUE B ONTOEJEeKTPOHUKATa M CBETJMHHATA MOAYyJIalUs;
KaKTO U C pa3paboTBaHETO HA YCTPOUCTBO 3a onpejiesisiHeE HA KWHEMAaTUYHUSI BUCKO3UTET
M IJI'bTHOCTTA HA MacaTa Ha aepo30JiM, C NPHUJIOKEHUsS B 006JIacTTa Ha eHepreTHKaTa,
MeJIMIIMHATA, CEJICKOTO CTONMAHCTBO, OUOTEXHOJIOTUUTE U €KOJIOTHUSTA.

OTb6ensA3aHUTE UUTATH M0 NpolieAypaTa Ha KOHKypca ca 101.



Huceprtanusara 3a OHC ,qokTop” Ha TeMa ,XuUAPOJAUHAMHUYHUA NOTOLUMU B CBOOOJHO
3aKpeleHd LMUIMU OT TEeYHU KPUCTaJu’ M HalKcaHa WU 3alllUTeHa Ha OCHOBAaTa Ha 5
nyo6JIMKAIUY C UMIAKT GpaKTop U 3 y4acTHUs B MeXXAYHAPOAHU KOHPepeHIUH.

[IpugobuTa HaydyHa CcTeleH ,JOKTOp Ha HayKuTe“ e 3alUTeHa C TeMa Ha
JUcepTalMoOHHUA TpyA: ,PiekcoesieKTpU4ecTBO Ha HeMAaTUYHU TeYHOKPUCTATHU
CUCTEeMHU" Ha OCHOBaTa Ha 25 myO6JIMKalMU C UMIIAKT GaKTOP UM UMIIAKT PaHTr.

CbriacHo M3UCKBAaHMUsTA 3a 3aeMaHe Ha akaJeMHyHa JabXkHocT "llpodecop”,
3a/10’keHU B 3akoHa 3a PaBuTue Ha AkagemuuHus CbctaB B Pb (3PACPB) v npaBuiHKKa 3a
yCI0BUATA W peja 3a NpUA00MBaHe HAa HAyYHU CTeNeHUW U 3aeMaHe Ha aKaJeMU4YHU
JiabxHoctu UOTT- BAH, kanguaat gon. AdH. I;Iop,an MapuHOB e npejCTaBUIL:

KbM Nnoka3saTtesa A - 50 Touku (0T MUHUMYM 50 TOYKH )
KBbM nokasareJs1 B - 100 Touku (oTr MuHUMYM 100 TOYKH )

KBM rpyna ot nokasaresimI' - 220 Touku (oT MUHUMYM 220 TOYKH )

[' 7. 8 nayyHu ny6avkayuuu B usgaHus, pepepupanu B Web of Science u Scopus, U3BBH
XaOUJIUTALMOHHUSA TPYA, - 170 TOYKH

['9. 2 matreHTa- 50 TOYKHU

KbM nokasates D 11 -202 Touyku (0T MUHUMYM 200 TOYKH )
lluTrpaHusA B HAy4YHHU U3JJaHUS, MOHOTpaduH, KOJIEKTUBHU TOMOBE U MaTeHTH - 202TOYKHU

KBM rpyna ot nokasareJsim E -195 Touku (oT MUHMMYM 150 TO4YKH )

E12. [lpupob6buTa Hay4yHa CcTeneH ,JOKTOP Ha HaykuTe“ nmo Pu3uKa Ha KOHJeH3WpaHaTa
MaTepus -75 TOUKHU

E13. PbkoBojcTBO Ha 1 ychemHo 3alUTU JOKTOpaHT- 50 TOYKU

E16. PbKOBO/ICTBO Ha HallMOHAJIeH Hay4YeH UJIM ob6pa3oBaTesieH NpoeKT-20 ToYKU

E17. PbKOBOACTBO Ha OBJrapCcKd eKUI B MeXJyHapoJeH HaydyeH WJU 0OpasoBaTesieH
npoekT-50 Touku

HaykoMeTpU4YHUTE NOKasaTeld Ha Jol. APH HopjaH MapuHOB HaI'bJHO MOKpPHBAT
M3UCKBAaHUsATA 3a 3aeMaHe Ha akKaJeMuyHa [IbxHOCT 'llpodecop” 3anoxkeHu B
[IpaBunnuka kM 3PAC PB, B 3PAC-BAH v Ha UOTT-BAH .

2. 0612 xapaKTepuCTUKa Ha Hay4YHaTa, HaydyHO-NMPUJIOKHATA M mejarorvyeckara
JAEeHHOCT Ha KaHAMAaTa

Hoppan MapuHOB 3aBbpliBa crnenuasHoct ,Pu3dnka Ha TBBPAOTO TsJ0” B
Coduiickuu ynuepcurteT ,CB. CB. KnumeHnT Oxpujcku” npes 1988 .

[Ipe3 1989 r 3anouBa gokTopaHTypa B UHcTUTyTa no Pusuka Ha TBbproTo Tsai0
»Akaz. 'eopru HagpkakoB“ B o6s1acTTa HAa PU3MKaTa HA TeyHUTe KpucTaau. [Ipes 1994 r
ycnemHo 3aumuTtaBa OHC ,gokTop” HAa TeMma: , XUAPOJUHAMUYHU MOTOLM B CBOOOJHO-
3aKperneHd GUIMU OT TEUHU KPUCTAJU" HA OCHOBATa Ha 5 MyOJ/IMKaIUM C UMIAKT QaKTop,
BCUYKHWTeE MyOJIMKYBaHU B NPECTUKHU CIIHCAHUS.



BriocneacTsue, A-p Mopsan MapuHOB MNpojb/kKaBa HaydHO-U3CJIe0BaTeICKa CH
nerinoct B UOTT-BAH, JlabopaTopus “bruomosiekyinu cioeBe”, kaTto npe3 1995r e usbpan
3a acucTteHT, npe3 2000 r3aru1. acucteHT, a npe3 2011 3a foueHT. Tyk Tpsi6Ba fja oTHesiexa
U aJMUHUCTPATUBHO-YNIPABJEHCKUAT ONMT Ha KaHAuZara, Kouto or 2011r Hacam e
pbkoBoauTes JlabopaTopus “buomosiekynnu ciaoese”, or 2019r e yinen Ha HC na UOTT-
BAH, a ot 2020r u 3aMecTHUK -nipeAcenaTtes Ha HC na UOPTT-BAH.

Jlon. n¢H. HopsaH MapHHOB NpOBEXAAa eXerojHH CbBMECTHM HaydHO-
U3cJie[0BaTeJICKU JeiHocTH BbB PakysTeTa no ¢pusrka KbM YHUBepcuTeTa B Kasnabpus,
KoseHua, UTanusa ¢ napTHbopyd Ha TemMa “HaHOCTpPYKTypupaHU U OUOAKTUBHU TEYHHU
KpUCTa/JM”; KMa ABJATOTOAUIIHO CBhTpPyAHUYecTBO Cc lleHThpa 3a Meka MaTepus U
HaHoHayku (CeNS), Ungus, Banranop u c YHuBepcuTeTa Ha Ymcana, Karezapa mno
WHXXEeHEpPHU HayKH, Ymcasa, llIBenys Ha TeMa “ONTUYHU MaTepUa/iM OT ThHKU QUIMU HA
6a3aTa Ha OKCHU/JM OT NIPeX0oJHU MeTaaun”.

KanauaatsT uMa y4dacTus B Haj, 10 Hay4yHO-HU3Cae0BaTe/cCKU poekTa KbM @HU
U Apyrd GUHaAHCUpAIYM OpraHW3alM{, BKIYUTEJIHO U y4acTHe B EBpONeNWcKH NPOEeKT
INERA/FP7-REGPOT-2012-2013-1 ,IloBumaBaHe Ha kanauuTera Ha HWOTT-BAH B
06/1aCTTa Ha MHOTOQYHKI[MOHAJIHUTe HaHOCTPYyKTypu“. Jlon. HopsaHn MapuHOB e
PBKOBOAUTEJ HA HAYyYHO-U3CJIeLOBATEJICKU IPoeKTH ¢ UHaua u Pycus.

Jlo1. MapuHOB e 6UJ1 PbKOBOAUTE Ha 5 HAyYHOHU3CJIeJOBATEJICKU MPOEKTA, B TOBA
yucao UM Ha JedctBai npoekt ¢ ®HU Ha Tema: ,CTPYKTYpHH U QYHKIMOHAJHHU
M3C/e/IBAaHUS Ha TEYHOKPUCTAJIHM HAHOKOMIIO3UTH 3a NMPUJIOXKEHUS BBB POTOHHUKATA,
ceH3opuKaTa u buomeaunuHaTta” JOHHU KII-06-H58/6).

MonacrosameM jou. Hopsan MapuHOB e PBKOBOAMTEN M HpHeMall, JOMaKHH Ha
ctuneHguaHT no mnporpamara LII. Bepon u HUE" cbc cneyeneH npoekT Ha TeMa:
[IpoBoasiu Enektposuty, [IpoTroHeH O6MeH u XpomoreHHH [Ipunoxenus (PHU KII-06-
Jb-1/16.12.2019)

[Ipe3 2019r., 2010r, 2014r, 2016r 1 2019r. neyesd HOMHUHALMUHK 3a Hau- Jobpa
CTaTUSA B KOHKYPC 3a Hal-3HAYUMMO HAy4YHO-NIPUJIOXKHO noctmxkeHue Ha UOTT-BAH. Ilpes
2017r. nedesn Harpaza 3a Hal-MTUpaHa Hay4yHa nybJyukanus, Gurypupaiia B OTYeTUTE
Ha Hay4yHaTa npoAykuus Ha JlabopaTopusTa ,buomosiekysinu ciaoese” ot 1991 no 2016 r
kbM UOTT-BAH.

B nepuoga 2016-2021r. gou. MapyuHOB e 6UJ1 pPbKOBOAUTEJ HA 4 MOCT/IOKTOPAHTA,
Ha 1 ycnemHo 3alUTUA AOKTOpaHT U Ha 1 aumyoManT (IIY “Ilaucuit XusneHnjgapcku”).
[ToHacToseM, foL. MapuHOB e pbKOBOJUTEJ Ha elMH 00y4aBall] ce peJloBeH JJOKTOPAHT.

3. OCHOBHM Hay4YHHU U /WUJIX HAYYHO-NPUJIOKHHU MPUHOCH C OLl€HKA /10 KaKBa CTEleH Te
ca JIMYHO /IeJI0 Ha KaHAuAaTa.

Hay4yHaTa JieliHOCT Ha KaHAWJaTa € B o6JiacTTa Ha PuU3MKaTa HAa HEMAaTUYHUTE TEYHU
KpUCTaJ/IM, TEHHOKPUCTAJTHU KOMIIO3UTHU 6M0-MeMOpaHH, HOHHO -NIPOBOJSIILU TOJIUMEPHU
MaTepuaJd U H3C/AeBaHe Ha TEXHUTe eJIeKTPUYHH, (JIEKCOeJIeKTPUYHH, eJIeKTpPOo-
ONTUYHU W NOBBPXHUHHMU CBOWCTBA 3a pa3paboTBaHETO Ha IpeHACTpoHBaeMHU
eJIEKTPOONITUYHM MOJAYJIaTOPH, HA HOBU KOMIIO3UTHHU €JIEKTPOJUTHU C MeTaJHU HOHHU 3a



aKyMyJIaTOpHM 6aTepuH, HaMUpaLY IPUJI0KEHHUS B TEYHOKPHUCTAJIHATA ONTOEJIeKTPOHHUKA,
KOHTPOJI M 06paboTKa Ha CUTHaJIM, MOJyJ1allis Ha CBETJIMHATA U .

A. OCHOBHHY Hay4YHM NPUHOCH

OCHOBHUMTe Hay4YHU NPUHOCHU HA KaHAM/JIaTa MOraT Jia ce 06001ISAT B 4 TeMaTUYHU
o0J1acTH:

1.M3c/ieaBaHe Ha NUIAHAPDHU HEMaTHM4YHM CJioeBe OT Te4yeH Kpuctaa tun 5CB,
OpUEeHTHPAHU Ype3 HaHoc0eBe OT TedUioH ¢ T.HAp. TUI ,IIb3TraHe BbPXY"“.

[loslydeHuM ca HOBM pe3yJiTaTU OT U3CJe/iBaHe HA IJIaHApPHU HEMAaTU4YHU CJIOEBe Ha
TeyeH Kpuctan Tun 5CB, opueHTHUpaHU OT HAHOCTPYKTypUpaHU  MOJIU-
terpadsyopoetunen  (PTFE)-Tepaon  monHocioeBe. [losyyeHuTe  cioeBe  ca
xapakTepusupaHu ¢ AFM, ¢JuiekcoesieKTpUYHA U CIEKTPOCKOICKA enuncomerpus. Ypes
eJIUIICOMETPUYHU H3MepPBaHUSA €  OlpeJiesieH 'bI'bjJla Ha HadaJeH HakJOH (T.Hap.
NoJijpaBHsIBaHe) HA HEMaTU4YHUSA C/10H. Bb30yneHu ca HUCKOYeCTOTHU QJieKCoe/IeKTPUIHHU
OCLIMJIALM K, KaTO € oJiydeHa ¢popmaTa Ha ClieKT'bpa Ha TpenTeHe B iuana3oHa oT 1 10 1000
Hz. B yectoTHaTa o6s1acT noj 1000 Hz daekcoeieKTpUYHUTE U3MEPBAHUs IOTBbPK/1aBaT,
ye TNOBBPXHOCTHHUS BHUCKO3UTET Ha IJIAaHAPHO 3aKOTBfIHE € IO-HUCBK, OTKOJIKOTO 3a
XOMEOTPOITHO 3aKOTBsIHe (pa6oTa A1l KbM Xab. TPYA).

CioeBe oT TeueH Kpuctaa Tun 5CB, opueHTUpaHU Ype3 HaHOcI0eBe OT TedJioH
T.Hap. TUN ,IJI'b3TaHe BBPXY‘ ca OXapaKTepU3UpaHU U C MOJISpU3aLHOHHA
BU/IEOMHUKDPOCKOINHMS, KaTO MO METOJA Ha KalKaTa € YCTaHOBEHO, Ye MpeJlNoYUTaHOTO
OpUEeHTHpaHe Ha AYMPEKTOpa Ha TEUHUS KPUCTAJI € C HAKJIOHEHO NoJpex/jaHe, 00paTHO Ha
nocokaTa Ha “mJrb3raHe”. 3a MbpBU I'bT Ca HaAOJIIOJAaBaHU HeOOWYalHU MOAYJUPAHU
CTPYKTYpPHU Ha JOMEHH, CJieJ| U3KJIYBaHE Ha B'b30YK/Al0TO NPOMEHJIMBO €JeKTPUUYHO
npoJie, IpUJjaraHo NpoAbJ/KUTENHO BpeMe. HampaBeHo e mpejnoJsioxkeHHe 3a Bpb3Ka
MeX/Jy Bb3HUKBAHETO Ha JjoOMeHa U mo-pexaBo otTyoxeHUTe PTFE cioese, ciayxewu 3a
opuveHTalus (pa6ora B2 u3BbH Xab. TpyA).

2.Pa3pa6oTKa Ha HEMAaTU4YHM CMECH “TOCT-AOMAaKHWH” Ha OCHOBAaTa HA Te4YeH KpUCTaJl
C oTpMuaTeJHa AHeJeKTPpU4YHa aHu3oTponua (“aomMakvH”) M a30-6arpuia,
NPOABSBAILY TEYHOKPHUCTAJIHO ChCTOsAHUE (“rOCT-KOMNOHEHTA").

K'bM HayYyHHTE NPUHOCHU OT Ta3U TeMaTU4YHA 006JIACT CJie/iBa Jia O6'b/le 0TOessI3aHa
pa3paboTkaTa Ha HeMaTU4YHH CMecHM T.Hap. “TOCT-JOMakKuH”, NposiBSABaLX
doToceHcubUIM3upaHa QJieKcoeJleKTpUYHA moJisipu3anusa. B Tasu paspaboTka 3a
“IoMakvH” e W3MO0JI3BaH HeMaTH4YeH TedyeH KPUCTaJ, MNpUTEXaBalll OTpUllATeHA
JIMeJIEKTpUYHA aHU30TPONMS NpU CTallHa TeMIepaTypa, a 3a “ToCT-KOMIOHeHTa” ca
M3I0JI3BaHU TPU PA3JIMYHU CheJJUHEHHs HA a30-0arpusia, NposiBsIBalld TEUHOKPHUCTATHO
cbcTosiHue. OCBeTSIBAHETO C yTpaBHoJieToBa (YB) cBeT/IMHA B/Mse CUJHO Ha MPOLIECUTE,
CBbp3aHU ¢ GpoTorn3oMepu3anus. JJUCKyTUPAHU ca KOpeJallMUTe MeX/1y U3MeCTBAaHETO Ha
TeMreparypaTa Ha $a3oB NpexoJ, U30TPOMHA TEYHOCT-HEMATHUK, YMCJIEHOCTTA Ha LIUC
M30MepPUTE U MPOMsIHATA B MOJIEKYJIHATA J'b/PKUHA Ha a30-0arpusiaTa Npu ocBeTsiBaHe c YB
cBeTJIMHA. [loKa3aHoO e, 4e UHAYIUPAHUTE NMPOMEHHU B CTOMHOCTUTE HA JUeJIeKTpUYHATa
KOHCTaHTa cjef, 06,rbuBaHe ¢ YB cBeT/IMHA 3aBUCAT OT €CTECTBOTO Ha GOTOAKTHBHATA
JlobaBKa. 3a MbPBU M'bT € HaOJIIOJABAaHO MOHMW)KABaHe HA eJlaCTUYHATa KOHCTAHTA Ha



orbBaHe Npu poTOM30MepH3aLUs, KOATO € CBbp3aHa C 06pa3yBaHETO Ha LIMC U30MEpPH C
orbHaTta ¢opma “roct-foMakuH” (paboTta A2 KbM Xab. TPYA).

[TonyyeHn ca U $OTOUYYBCTBUTENHM ¢JIeKCOeNEKTPUYHU HEMATUYHHM OWHApHU
CUCTEMH OT THUIA “TOCT-AOMAaKWH’ 4Ype3 CMeCcBaHe Ha Me30reHUM Ha as3o0-b6arpusa c
HeMaTU4YHeH TedyeH KpUCTaad. MH3ciaefBaHM ca TexXHUTe TePMOONTUYHM CBOWCTBA.
YcTaHOBEHO e, 4ye MHAYLHUPAHOTO OT YB cBeT/MHA M3MecTBaHe Ha TeMIlepaTypaTa Ha
u3bucTpsiHe (TeMneparypaTa Ha $a30B Mpexo/, OT U30TPONHA KbM HeMaTH4Ha $a3a) Ha
CMeCHUTe Ce I'b/DKU Ha MoJleKysiHaTa KoHopManus (LUc- ¥ TpaHC-U30MepH ) Ha Jo6aBKaTa
oT aso-6arpusoto. [lpeAcTaBeHH ca JoKasaTeJCTBa 3a CbOTBETHOTO HU3MeHEHHe B
TEPMUYHOTO [OBeJleHHe Ha JUeJIeKTPUYHUTE CBOMCTBA Ha cMecuTe. (pad6oTra B5 M3BBH

Xxab. TpyA).

3. Pa3paGoTBaHe M H3CJeABaHe Ha CTPYKTYpH HA OCHOBaTa Ha IOJIMMEpPHO
Aucneprupadv TedyHu Kpucraau (PDLC).

K'bM Hay4yHUTE NPUHOCU OT TPeTa TeMaTU4Ha 06J1acT c/ie/Ba Aa 6bJaT 0TOeIsI3aHU
pa3paboTeHuTe CTKPYKTYPHU Ha OCHOBATa Ha MOJMMEPHO JUCIEePTUpPaHUd TEUHU KPUCTAIU
(PDLQC).

3a mnosaydyaBaHeTo Ha eznHopenoB PDLC cnoi e wusnos3BaHa YB JasepHa
doTononumepusanus. [lpunnunHo, PDLC cuccteMuTe ca CbCTaBEHU OT TEYHO-KPHUCTAJTHHU
kanuuuu (T.Hap. LC droplets), npou3Bo/iHO pa3npejesieHM B MOJMMepHaTa MaTpulia
(cp3maBa ce rpaZiMeHT B pa3lipe/ie/ieHUeTO 1o pa3Mmep). UsciegBaHo e popmupaHeTo Ha
PDLC cTpykTypaTa ¥ pasnpejejeHHUETO Ha KaNyulydTe, 4Ype3 KOHTpPOJIMpaHe Ha
reometpusitTa Ha PDLC kjeTkuTe u 006/bYBaHEeTO C YB cBeT/IMHA, KaKTO H
eJIEKTPOONITUYHOTO NPEeBKJII0YBaHe (HEMPO3pauHO-NPO3pavyHO CbCTOSIHUE) HA TOJIyYEHUTE
PDLC cTpykTypu. (pa6ota B1 u3BbH xab6. TpYA).

U3cnenBanu ca enektpoontuyHute (EO) cBolicTBa B KJIMHOBUJHU MOHOC/IOEBE OT
PDLC, cbabppaliy MUKpOpasMepHU KalK{d C pa3Mep AOCTUrall [0 HAKOJIKO JeCeTKU
MUKpoMeTpa. HanpaBeHo e npessioKeHMe 3a BJIMSHUETO Ha pa3Mepa Ha KankuTe Bbpxy EO
ynpaBJieHUe Ha cBeTJIMHATa (pabota B3 u3BbH xab. TpyA).

Tyk cnesnBa fa 6'bae oTOeIA3aHO U M3C/I€lBaHETO HA KOMIO3WTHU QUJIMHU Te4yeH
kpuctan E7-YB monumep NOA65 (E7/NOA65), mosydyeHu upe3 HHAyIHMpaHO ¢(a3oBo
paszesisiHe ¢ uMmmnyJicHa YB nazepHa ¢oTomosmMepusanus. YCTaHOBEHM ca [iBa THNa
MopdoJsiorus, u3passBalja ce B OUMOJSIPHO U XUOPUAHO MOJpeseHU TeYHOKPUCTAJHHU
kanyuuu. CnenudUYHUTE CTPYKTYPHU CBOMCTBA Ha noJsiydeHuTe PDLC ciioeBe, cBbp3aHu €
e/lHOPOJHOCTTa Ha ¢QopMaTa Ha KamuyUMLUTE M TAXHATa MNOAPEAEHOCT, KaKTO H
Bb3MOXXHOCTTA 3a KOHTPOJI Ha pa3Mepa MM Mo JebesuHa Ha ¢u/aMa, NpejcTaBsABaT
NpaKTUYECKH MHTEpecC 3a NpuaokKeHUs B ejekTpoonTuuHu EO ycrtpoiictBa. (pa6ota B4
U3BBbH Xab. TPYA).

Jloksa/iBaHa e M pa3paboTka Ha crnenuduyeH TUN KOMIO3UTHU-TEUHOKPHUCTAJIHU
aucneprupanu nosauMmepu (PDLC), cbcTaBeHHM OT rosieMd HeEMaTUYHUM MUKPOKAM4MIY,
noapesieHy upe3 Tedps0HOBU HaHocsoeBe. Taka MoBbpXHOCTHO MojgudunmpaHata PDLC
cucTeMa IMOKa3Ba CeJeKTUBHO MOJyJMpaHa 2-pa XapMOHHWYHA Ha eJIeKTPO-ONTUYHMUSA
OTKJIMK, IOPOJIeH OT JUeJIEKTPUYHUTE TPeNnTeHUs1 HA HEMaTUYHUS JUPEKTOP Ha TE€YHUS
KpHUCTaJl. YCTAaHOBEHO €, Ye aMIINTYyZHO-4eCTOTHAaTa MO/yJ/lallid Ha CBeTJIMHATa MOXe /a
peryJiupa 4pes nnpuJiaraHe Ha IPOMEHJIMBO HallpeXKeHHUeE, KaTO € HallpaBeHO MpPe/IJIoKEHUE



TOBa CBOMCTBO Jla 6'b/ie U3M0JI3BAHO 3a peaJM3UpaHeTo Ha peryaupyemu EO MoayaTopy,
paboTeiiy B MHGPa3BYKOBUS YECTOTEH JUana3oH. (pa6ora B6 u3BbH Xab. TPyA).

4. Pa3pa6oTBaHe M M3CjeJBaHe HAa HAHOKOMNO3WTHHU €JIEKTPOJMTHH MeMOpaHM C
BKJ/IDYEHU HAHOYACTULIH

[loslydeHM ca HAaHOKOMIIO3UTHU MOJIMMEPHU MeMOpaHU Ha CMeCH OT NOJIMETHUJIEH
okcup (PEO) u monuBuHuAnMpoanzoH (PVP), c BkIoueHU HaHOJMCTYETa OT rpadeHoB
okcup (GO) u cos NalO4, c noMoliTa Ha TEXHUKA 3a OTJIMBAHe OT pa3TBoOp. [I[purorBeHuTe
HAHOKOMIIO3UTHU €JIEKTPOJIUTHU MeMOpaHu ca oxapakTepusupaHu ¢ SEM, TEM, XRD u
BUOpaLlMOHHU Raman-oBU ClIeKTPOCKONCKU TeXHUKU. [loTBbpAeHa e aucnepcusaTa Ha GO
HaHO-JIMCTYeTa U B3auMoencTBusaTa GO/monvMep KaTo GyHKLUS OT KOHIeHTpalMsaTa Ha
GO. Taka CUHTe3UpaHUTE MeMOpaHU J[JAEeMOHCTpPUpAT XapakTepHa MopdoJsoruss Ha
INOBBPXHOCTTA, ChCTOALIA Ce OT KP'bIOBU M3JaTUHU C pas3/IMYHU pa3Mepu. PamaHoBuUTe
CIeKTpHU NnoKa3BaT auctepcus Ha GO HaHO/IMCTYeTAaTa U TAXHOTO OrpaHUYaBaHe B obeMa.
W3cnefiBaHM ca M ONTUYHUTE CBOMCTBA KaTo QYHKIMA OT KOHUeHTpayusata Ha GO
(u3MepeHu ca cnekTpd Ha abcopbuus wu gudysHo-oTpakeHue). [lonydeHara
PEO/PVP/Nal0O4/GO (0,4 TersoBHM %) eJeKTpoJUTHA MeMOpaHa JAeMOHCTpUpa
e/JHOBpeMEHHO yBeJIMYeHre Ha IKOCTTa Ha oNl'bH (42%) U yBesiMyeHMe Ha MoAyJia Ha OHT
4(0%) B cpaBHeHue c PEO/PVP/NalO4. llocpeacTBoM uMIlejaHCHA CHEKTPOCKONUS €
aHa/iu3upaHa poJssiTa Ha GO HaHoJsMCTYeTaTa BbPXy NPOBOJAMMOCTTA Ha MNOJIYyYEeHHUTe
eJIEKTPOJIMTHU MeMOpaHH MpU CTaillHa TeMIiepaTypa. (pa6ota B8 ussbH xab. Tpya).

B. HayyHO-nIpH/102KHU NPUHOCH

KbM Hay4yHO-IpUJIO)KHHMTE NMPUHOCU CJiefiBa a Ce OTOeJiexk pa3paboTBaHETO Ha
éuaMHU OT HAHOKOMIIO3UTEH TreJ, TMOJy4YeH OT HeMaTHYeH TeudyeH KpucTal
heptylcyanobiphenyl (7CB) u cuaukaTHM HaHOYacTUIM (XUAPOPUIHU AEPOCUJIHU
HaHouyacTuld (ANPs)). Taka paspaboreHuTe GUJIMMU TMOKa3BaT yBeJiMuyaBaHe Ha
NPONYyCKJUBOCTTA Ha CBETJIMHA NpU [OBULIABaHe Ha HampexeHWeTo, obpatumo EO
NOBeJleHhWe Ha MpeMHHaJjiaTa CBETJMHA, KAaKTO U CJabo MpOoMeHslla Ce aMIJIUTYAHO-
yectoTHa EO Moaynauus 3a yjBoeHaTa 4eCTOTa Ha YNpPaBJsBaLlOTO €JEKTPHUYHO IOJIE,
KOeTO I'M IPaBU U3KJIIOUUTESTHO MHTEPECHU 3a pa3paboTBaHETO HAa YCTPOUCTBA 3a eJIEKTPO-
ONTUYHA MOJyJlalisl Ha CBETJIMHATa W MNPUJIOKEHUS B TEUHO-KPUCTAJHU JUCIJIENHU
YyCTPONCTBA, paboTellM NpU CTakHa TeMlepaTypa M B LIUPOK JUHAMHUYEH Juamnas3oH.
(pa6ota A3 KBM Xab. TPYA).

Tyk cnenBa fja ce oTOesiexkM M YCIENIHOTO IOJIyyaBaHe Ha CepuUsi OT I'bBKaBH,
CBOOOZHOCTOSAIIM KOMIIO3UTHU MeMOpaHU Ha 6a3aTa Ha noJsueTtueHoB okcuf (PEO) u
HemaTtudeH TedyeH Kkpuctan (LC -E8) upe3 oriuBaHe oT pastBop. EdekTbT oOT
KOHIleHTpanuaTa Ha LC BbpXy cTpyKTypHUTe MoAudukanuu Ha PEO/E8 LC komno3uTu ca
usciaenBanu 4ype3 IR ®ypue cnekTpockonus, peHTreHoBa (OTOeJleKTPOHHA
cnektpockonus (XPS), Mukpo-Paman u gudepeHniasina ckanupaiia kajopumetpus (DSC).
[TonruMepHuTe MeMbOpaHH, JerupaHu ¢ LC, moka3BaT 3abeieXXUTEJTHU XapaKTEPUCTUKU U
NpeACTaB/AsABAaT 3HAYUTEJIeH WHTEpec NMpPU KU3MO0JI3BAHETO MM KAaTO HOBU KOMIIO3UTHHU
eJIEKTPOJIMTH 32 aKyMyJIaTOPHU OAaTEPUH C MeTaJIHU HOHU. (pa6oTa A4 KBbM Xab. TPYA).

U3cneiBaHO e U BJIMSHMETO Ha HaHocsoeBe OT TedJioH, HAHECEHU MO MeToza
TEPMHUYHO HAaTpHBaHe, BbPXy MoOpQOJIOTUATA U €eJeKTPOONTHYHHUTE CBOMCTBA Ha
e/lHOCJIOMHM MHKpOpasMepHU MOJMMepHOAWCIeprupaHu TeyHUu Kpuctaau PDLC.



W3cienBaHa e BTOpaTa XapMOHHUYHA Ha eJIeKTPOONTHUYHHUS OTKJMK, AbJDKallla ce Ha
JIUEJIEKTPUYHUTE OCHUJIALMM HA HEMAaTHYHHUS JUPEKTOP B TEYHOKPUCTAJHHUTE KAIKH.
M3MepeHaTa aMIIUTYZHO-4ECTOTHA XapaKTepUCTUKA e ¢ dopMa Ha YECTOTEeH HBUYEH
dbuaTHp, HaMHUpalla ce B JiUana3doHa Ha UHPPA3BYKOBUTE YECTOTH, KaTO MOXKe Jia O'bje
HacTpolBaHa ype3 puJjaraHe Ha IPOMeHJIMBO HanpexeHUe. [IpesiioxkeHo e To3U epeKT Aa
HaMepU NPHUJIOKEHHUs B pa3paboTBaHETO HA HACTPOHBAaeMHU eJIEKTPOONTUYHU MOJYIaTOPH,
3a KOHTPOJI U 00paboTKa Ha CUTHaJ/IM, KAaKTO W 3a perucTpupaHe Ha CJabu JUHAMUYHU
eJIeKTPUYHM NoJjieTa. (pa6oTa Al KbM Xab. TpyA,).

OcBeH Hay4YHO-NPUJIOKHUTE MPUHOCH B NyOJMKALIMOHHATA AEeNUHOCT, KaHAUAATbHT
npe/CcTaBs U 2 3asABKM Ca MAaTeHT, ob6xBaiauy geiHoctu ot 2020 r.

II'bpBOTO M306peTEHME Ce OTHACS /10 eJIEKTPOONTHYEH METO/], 3 XapaKTepU3HpaHe
Ha HAHOCTPYKTYPHUPAHU HEMAaTUYHU TE€YHU KPUCTA/IM, HaMUpall NPUJI0KeHUe B 061acTTa
Ha TeYHOKPHUCTA/JIHATA ONTOEJEKTPOHHUKA, UHTEerpasiHaTa eJIEKTPOONTUKA U CBETJIMHHATA
MoAyJ1aLysl.

BTopoTo u3oo6pereHue ce oTHacA [0 pa3paboTBaHETO HA METO/, U YCTPOUCTBO 3a
onpejesisiHe Ha KUHEMAaTUYHUS BUCKO3UTET M IUI'bTHOCTTA HAa MacaTa Ha aepo30Jiy,
HaMUpalo NpUI0KEHHE B 00J1aCTTa HAa XUMUSATA, EHEPreTUKATa, MeJUIMHATA, CEJICKOTO
CTONAHCTBO, OUOTEXHOJIOTHUUTE U €KOJIOTHUSTA.

U3cne BaHUTe pa3HOBUJHOCTY HAa HEMATUYHU T€YHH KPUCTAIU U HaOJIIOJaBaHUTE
B TAX €JIEKTPO-ONTHYHU U PJieKCOeIeKTPUYHU ePeKTH OTKPHUBAT MHOTO Bb3MOXKHOCTH 3a
NpaKTUYECKU NpUI0KeHUs. UMaiiky BpeiBU/J, 60raTHsl ONUT Ha aBTOpA B MOJrOTOBKaTa
Ha MaTepHa/IMTe, OTJIMYHOTO BJjIaJleeHe Ha U3CJIe/JOBATEJICKUTE METOAU U TEXHUKH, KAKTO
W WHTepIpeTanusTa Ha pe3yJTaTUTe C TEOPETUUYHU MOJIeJiM, MOXe Jia Ce 3aKJIYHU, ye
HAy4YHUTE U HAYYHO-NPUJIOXKHUTE MPHUHOCH JI0 FOJIsiMa CTENEH ca IMYHO JleJ10 Ha KaHAu/1aTa.
B ro/iiMa 4acT oT ny6/IMKanuuTe Aol MopaaH MapruHOB e ¥ BoZell aBTop.

4. OTpakeHHe HAa Hay4YHHUTe NMyG/IMKalMU HA KaHAUAAaTa B HalllaTa U Yy>KJeCTpaHHa
JTeparypa:

[locoueHUTe UUTATH KbM HAyYHUTE MyOJIMKALMH, C KOUTO KaHAUJATHT y4acTBa B
KoHKypca cbriacHo Web of Science u Scopus, ca 101.

B KOHKYpCHUTE JOKYMEHTH KaJAuJaThbT € NPeACTaBUJ U CIUCHK CbC 3a6eJTMKUMU
[[UTATH, KaTO TYK cjeJiBa Jla 6'bJaT 0TOesI3aHM pPabOTUTE CBbP3aHU C pa3paboTKaTa Ha
HEMaTHYHU CMeCH T.Hap. “TOCT-JOMaKMH Ha OCHOBaTa Ha a30-6arpusa (pabora A2 oT
CIUCbKa Ha Xab. TpyA), KAKTO U pa3paboTeHUTe HAHOKOMIIO3UTHU NOJMMEPHU CMECH OT
nosvetuseH okcua (PEO) u nonuBuHuanupoaugon (PVP), notupanu ¢ HaHoQeHKU OT
rpadenoB okcuj (GO) u con NalO4 (paboTa B8 u3BbH cnucbhbKa Ha Xab. TpyA).

O6uMsa 6pol UUTATH HA BCUYKU HAYYHU NyOJIMKaLMU Ha KaHauaaTa e 320.
5. KpuTuuHuU 6eJie’KKHM Ha pelieH3eHTa 0 NpeACTaBeHUTe TPYAOBe, BKIAIYUTETHO U

Mo JIMTEPATYpPHATA OCBE€JOMEHOCT HA KaHANAATAa

HsaMam 3a6es1e’KKy K'bM NpeicCTaBeHUTe MaTepUuaJsiy o KOHKypca.



6. /InyHM BrieyaT/IeHUs Ha PEeLEH3CHTA 3a KaHAWuAaTa

[TosHaBam jgori. PIop,an MapunHoB oT noBede oT 10 roguHu. PeneHsupana cbpMm
TPyZAOBe HAa HEroBU JOKTOPAaHTU U Cb-aBTOPH, KAaKTO M HeroBaTa JuUcepTauus 3a
npuZi06MBaHe Ha Hay4yHaTa CTeleH ,JOKTOpP Ha HAyKUTe': BCUUYKO TOBa MU Jajie
B'b3MO>KHOCT Jla Ce 3all03Hasi 0TOJIM30 C HeroBaTa Hay4yHa ¥ ny6JIMKaliMOHHA JeHOCT.

VIMaM OT/IMYHU BIleyaT/ieHUs 3a TEOPETUYHUTE U eKCllepUMeHTa/IHU I03HAHUSA Ha
fo1. MapruHOB B o6JiacTTa Ha ¢U3MKATa HA TeYHUTEe KpucTanu. U3cienoBaTesckata My
JleHOCT ce 6a3upa Ha OTJMYHO BJyaZieeHe Ha ¢JieKcoeJeKTpUYHATA CIEKTPOCKONUS
(ocHOBaBallla ce Ha reHepUpaHe U yCuJBaHe Ha $pJIeKCOeJeKTPOONITUYHNUTE TPeNTEeHUsI Ha
CBET/JIMHATA, NpeMHHaBallla INpe3 TeYHU KPUCTAIM), U3MepBaHe Ha JHeJeKTPUYHU
CBOMCTBA, OTJIMYHO BJIa/leeHe Ha ONTUYHATA MUKPOCKOINUSA U MHOTO JIPYTH.

[IpencTaBeHUTe AOKYMEHTH 10 KOHKypca ca Jo0pe MOApeLeHH, pe3yaTaTUTe OT
Hay4yHaTa JeWHOCT ca NpeCTaBEHHU C TOYHA UHTEPIpeTals.

7. MOTMBHUPAHO M SICHO POpPMYyJIMPAHO 3aK/JKW4YeHHe (KOM KaHAUJAT OTroBaps Ha
u3ucKkBaHuATa Ha IIpaBuwiHuMka Ha gokinagu Ha HWPTT-BAH 3a 3aemaHe Ha
aKaJeMHUYHaTa AJTbXXHOCT).

[IpeacTaBeHUTE MO TO3M KOHKYpPC MaTepuald W HaydHU TPyJoOBe Ha JAol. AdH
HMopzan MapyHOB XapaKTepU3upaT KaH/j1/jaTa KaTO BUCOKO KBa/JMPUITMPAH CeLHalUCT B
obJsiacTTa Ha $U3UKATa HA TEYHUTE KpUCTaIU. TykK JbpkKa Ja oTOesieka U aKTUBHOTO
yJacTHe Ha KaHJy/1aTa NPy 3asBKa Ha U306peTeHUs] U MAaTEeHTH, KAKTO U PbKOBOJICTBOTO
Ha NOCT-A0KTOPAHTH, IOKTOPAHTH U JUIJIOMAHTH.

['openocoyeHnTe JaHHU NOKAa3BaT, Ye HAYKOMETPUUYHUTE MOKa3aTeJu Ha 0L, APH
HWopzan MapHHOB HaI'bJIHO y/[0BJIETBOPSABAT U3UCKBAHHUATA 3a 3aeMaHe Ha aKa/jeMHUYHaTa
JurbxHOCT ,IIpodecop”, 3anokeHn B 3akoHa 3a PaButue Ha AkazaeMuuHusi CbctaB B PB
(3PACPB) ¥ nmpaBuJIHHMKA 3a yCJI0BUSATA M peJila 3a NpUJ0OMBaHe HA HAyYHU CTENEeHU U
3aeMaHe Ha aKaJeMUYHU JabKHOCTH Ha UDTT - BAH.

Ha 6asaTta Ha ropeusJyio)keHOTO, H3pa3siBaM II'bJIHATA CU MOJAKpena KbM
KaHAMJaTypaTa Ha gol. AdH Hopsan MapuHOB M C yGefleHOCT INpemnopbyBaM Ha
nouutaeMoto HayudHo kypu Aa noakpenu u npegyioxu Ha HC na UPTT-BAH, nou. adH
Hoppan MapuHoB ja Gbie M36paH Ha aKajeMH4yHaTa AXBXHOCT ,IIpodecop” mo
HanpaBsJsieHue 4.1. Pu3uyecKu HaAyKHU.

10.02.2022 .
rp. Codus PenjeH3eHT:

/npod. 1dH Bepa MapuHoBa /



REVIEW

on competition for the occupation of the academic position " Professor" in the professional
field 4.1. “Physical Sciences”, scientific specialty "Condensed Matter Physics" for the needs of
the Institute of Solid State Physics (ISSP) -BAS, announced in SG N2 83/ 05.10.2021

Candidate: Yordan Georgiev Marinov, Doctor of Physical Sciences, Associate Professor at the
Institute of Solid State Physics - BAS.

Reviewer: Vera Marinova, Professor, Doctor of Physical Sciences, Institute of Optical
Materials and Technologies - BAS

In the competition for the academic position of "Professor”, for the needs of the IFTT-BAS,
the only candidate is Assoc. Prof. DSc. Yordan Marinov. The competition materials submitted
by the applicant include all the documents required by the ZRASRB.

1. General description of the presented materials

In the competition for the academic position of "Professor” Assoc. Prof. Yordan Marinov
participated with a total of 12 scientific publications in refereed international journals, of
which:

- for the habilitation work are presented 4 publications published in journals with
impact factor (referring to indicator B4)

- and 8 publications in journals with impact factor (relating to indicator G).

Habilitation work (indicator B4) includes 4 publications, all of category Q1. The
publications were published in the period 2006-2018. and are related to research in the field
of soft matter and in particular photosensitive liquid crystals with different types of
molecular asymmetry, liquid crystal composite electrolyte membranes, ion-conducting
polymeric materials and research of their electrical, flexoelectric, electro-optical and surface
properties. In two of the presented 4 publications for the habilitation thesis, Assoc. Prof.
Yordan Marinov is the first author.

There are a total of 8 publications outside the habilitation thesis (related to indicator
G), all of which are in referenced international publications with an impact factor (including
6 publications in category Q1 and 2 publications in category Q2). All articles were published
in the period 2007 - 2018. In five of them Assoc. prof. DSc. Yordan Marinov is the first author.

The candidate also participated in the competition with 2 patents related to the
development of an electro-optical method for characterization of nanostructured nematic
liquid crystals, finding application in optoelectronics and light modulation; as well as the
development of a device for determining the kinematic viscosity and density of aerosols, with
applications in the fields of energy, medicine, agriculture, biotechnology and ecology.

The independent citations in the competition procedure are 101.



The dissertation for ONS "Doctor" on "Hydrodynamic flows in loosely attached
membranes of liquid crystals" and written and defended on the basis of 5 publications with
impact factor and 3 participations in international conferences.

The obtained scientific degree "Doctor of Science" is defended with the topic of the
dissertation: "Flexoelectricity of nematic liquid crystal systems" on the basis of 25
publications with impact factor or impact rank.

According to the requirements for holding the academic position "Professor”, set in
the Law for Development of the Academic Staff in the Republic of Bulgaria (ZRASRB) and the
regulations on the terms and conditions for acquiring scientific degrees and holding
academic positions of IFTT-BAS, candidate Assoc. Yordan Marinov presented:

to indicator A - 50 points (from a minimum of 50 points)
to indicator B - 100 points (from a minimum of 100 points)
to group of indicators D - 220 points (from minimum 220 points)

D 7. 8 scientific publications referred in Web of Science and Scopus, outside the
habilitation thesis - 170 points

D 9. 2 patents - 50 points
to indicator D 11 -202 points (from a minimum of 200 points)

Cited in scientific journals, monographs, collective volumes and patents - 202 points

to group of indicators E -195 points (from minimum 150 points)

E12. Acquired scientific degree "Doctor of Science" in Condensed Matter Physics - 75 points
E13. Guide to 1 successfully defended PhD student - 50 points

E16. Management of a national scientific or educational project - 20 points

E17. Management of a Bulgarian team in an international scientific or educational project -
50 points The scientometric indicators of Assoc. Prof. DSc. Yordan Marinov fully cover the
requirements for holding the academic position "Professor" set in the Regulations of the
ZRASRB, the ZRASRB -BAS and the IFTT-BAS.

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

Yordan Marinov graduated in "Solid State Physics" at the Sofia University "St. St.
Kliment Ohridski ” in 1988.



In 1989 he began his doctorate at the Institute of Solid State Physics "Acad. Georgi
Nadjakov ” in the field of Liquid Crystal Physics. In 1994 he successfully defended the ONS
"Doctor" on the topic: "Hydrodynamic flows in free-standing liquid crystal films" on the basis
of 5 publications with impact factor, all published in prestigious scientific journals.

Subsequently, Dr. Yordan Marinov continued his research activities at the IFTT-BAS,
Laboratory "Biomolecular Layers", and in 1995 he was elected assistant, in 2000 for Ch.
assistant, and in 2011 for associate professor. Here I must note the administrative and
managerial experience of the candidate, who since 2011 is head of the Laboratory
"Biomolecular Layers", since 2019 is a member of the Scientific Council of IFTT-BAS, and
since 2020 - Deputy Chairman of the Scientific Council of IFTT-BAS.

Assoc. prof. DSc. Yordan Marinov conducts annual joint research activities at the
Faculty of Physics at the University of Calabria, Cosenza, Italy with partners on
"Nanostructured and bioactive liquid crystals"; has many years of cooperation with the
Center for Soft Matter and Nanoscience (CeNS), India, Bangalore and with the University of
Uppsala, Department of Engineering, Uppsala, Sweden on "Optical thin films from materials
based on transition metal oxides".

The applicant has participated in more than 10 research projects at the NSF and other
funding organizations, including participation in the European project INERA / FP7-REGPOT-
2012-2013-1 "Increasing the capacity of IFTT-BAS in the field of multifunctional
nanostructures”. Assoc. Prof. Yordan Marinov is the leader of research projects with India
and Russia.

Assoc. Prof. Marinov has been the leader of 5 research projects, including an ongoing
project with NSF on "Structural and functional studies of liquid crystal nanocomposites for
applications in photonics, sensory and biomedicine" DFNI KP-06-H58 / 6).

Currently, Assoc. Prof. Yordan Marinov is the leader and host of a scholarship holder
under the program "P. Beron and NIE” with a won project on the topic: Conductive
Electrolytes, Proton Exchange and Chromogenic Applications (NSF KP-06-DB-1 /
16.12.2019)

In 2019, 2010, 2014, 2016 and 2019 won nominations for the best article in a
competition for the most significant scientific and applied achievement of IFTT-BAS. In 2017
won an award for the most cited scientific publication, appearing in the reports of the
scientific production of the Laboratory "Biomolecular Layers" from 1991 to 2016 at IFTT-
BAS.

In the period 2016-2021. Assoc. Prof. Marinov was the supervisor of 4 postdoctoral
students, 1 successfully defended his doctoral dissertation and 1 graduate (Paisii Hilendarski
University of Plovdiv). Currently, Assoc. Prof. Marinov is the supervisor of a full-time doctoral
student.



3. Main scientific and / or scientific-applied contributions with an assessment
of the extent to which the applicant's personal contribution is.

The scientific activity of the candidate is in the field of physics of nematic liquid crystals,
liquid crystal composite bio-membranes, ion-conducting polymeric materials and research
of their electrical, flexoelectric, electro-optical and surface properties for the development of
readjustment of electro-optical modules, new composite electrolytes with metal ions for
rechargeable batteries, finding applications in liquid crystal optoelectronics, control and
processing of signals, modulation of light, etc.

A. Major scientific contributions
The main scientific contributions of the candidate can be summarized in 4 thematic areas:

1. Investigation of planar nematic layers of liquid crystal type 5CB, oriented by Teflon
nanolayers with the so-called sliding type.

New results have been obtained from the study of planar nematic layers of liquid
crystal type 5CB, oriented by nanostructured poly-tetrafluoroethylene (PTFE) -Teflon
monolayers. The resulting layers are characterized by AFM, flexoelectric and spectroscopic
ellipsometry. The angle of initial inclination (so-called alignment) of the nematic layer is
determined by ellipsometric measurements. Low-frequency flexoelectric oscillations are
excited, and the shape of the oscillation spectrum in the range from 1 to 1000 Hz is obtained.
In the frequency range below 1000 Hz, flexoelectric measurements confirm that the surface
viscosity of planar anchoring is lower than for homeotropic anchoring (work A1l to
habilitation work).

Layers of liquid crystal type 5CB, oriented by nanolayers of Teflon with the so-called.
"Sliding on" type are also characterized by polarization video microscopy, and by the method
of the drop it was found that the preferred orientation of the director of the liquid crystal is
inclined, opposite to the direction of "sliding". Unusual modulated domain structures were
observed for the first time after the excitation of the excitation alternating electric spring
applied for a long time was switched off. An assumption has been made for a connection
between the origin of the domain and the more loosely deposited PTFE layers serving as
orientation (work B2 outside the habilitation work).

2.Development of nematic mixtures "guest-host" based on liquid crystal with negative
dielectric anisotropy ("host") and azo dyes, exhibiting liquid crystal state ("guest
component").

To the scientific contributions in this thematic area should be noted the development
of nematic mixtures, the so-called. "Guest host" exhibiting photosensitized flexoelectric
polarization. In this development, a nematic liquid crystal with negative dielectric anisotropy
at room temperature was used as the "host", and three different liquid crystal azo dye
compounds were used as the "guest component". Ultraviolet (UV) lighting has a strong effect
on photoisomerization processes.



The correlations between the temperature shift of the isotropic-nematic liquid
transition phase, the number of cis isomers and the change in the molecular length of the azo
dyes under UV light illumination are discussed. It has been shown that the induced changes
in the values of the dielectric constant after irradiation with UV light depend on the nature of
the photoactive additive. For the first time, a decrease in the elastic bending constant was
observed during photoisomerization, which is associated with the formation of cis isomers
with the curved shape "guest-host" (work A2 to the habilitation work).

Photosensitive flexoelectric nematic binary systems of the guest-host type were also
obtained by mixing mesogenes of azo dyes with nematic liquid crystal. Their thermo-optical
properties have been studied. It was found that the UV-induced shift of the clarification
temperature (phase transition temperature from isotropic to nematic phase) of the mixtures
is due to the molecular conformation (cis- and trans-isomers) of the azo dye additive.
Evidence for the corresponding change in the thermal behavior of the dielectric properties
of the mixtures is presented. (work B5 outside habilitation work).

3.Research and development of structures based on polymer dispersed liquid crystals
(PDLC).

The developed structures based on polymer dispersed liquid crystals (PDLC) should be noted
in addition to the scientific contributions from the third thematic area.

UV laser photopolymerization was used to obtain a single-row PDLC layer. In
principle, PDLC systems are composed of liquid crystal droplets (so-called LC droplets),
randomly distributed in the polymer matrix (creating a gradient in the size distribution). The
formation of the PDLC structure and the distribution of the droplets were studied by
controlling the geometry of the PDLC cells and irradiation with UV light, as well as the electro-
optical switching (opaque-transparent state) of the obtained PDLC structures. (work B1
outside habilitation work).

The electro-optical (EOQ) properties in wedge-shaped monolayers of PDLC containing
micro-sized droplets up to several tens of micrometers in size were studied. A proposal has
been made for the influence of droplet size on EO light control (work B3 outside of
habilitation work).

[t should also be noted here the study of composite films liquid crystal E7-UV polymer
NOA65 (E7/NOA65), obtained by induced phase separation with pulsed UV laser
photopolymerization. Two types of morphology have been identified, expressed in bipolar
and hybrid arranged liquid crystal droplets. The specific structural properties of the obtained
PDLC layers, related to the uniformity of the shape of the droplets and their order, as well as
the ability to control their size by film thickness, are of practical interest for applications in
electro-optical EO devices. (work B4 outside of habilitation work).



The development of a specific type of composites - liquid crystal dispersed polymers
(PDLC), composed of large nematic microdroplets arranged by Teflon nanolayers, has also
been reported. Thus, the surface-modified PDLC system shows a selectively modulated 2nd
harmonic response to the electro-optical response caused by the dielectric oscillations of the
nematic liquid crystal director. It has been found that the amplitude-frequency modulation
of light can be regulated by applying alternating voltage, and it has been suggested that this
property be used for the implementation of adjustable EO modulators operating in the
infrasonic frequency range. (work B6 outside hab. work).

4. Development and research of nanocomposite electrolyte membranes with included
nanoparticles

Nanocomposite polymer membranes were prepared in mixtures of polyethylene
oxide (PEO) and polyvinylpyrrolidone (PVP), including graphene oxide (GO) nanosheets and
NalO4 salt, using a solution casting technique. The prepared nanocomposite electrolyte
membranes are characterized by SEM, TEM, XRD and vibrational Raman spectroscopic
techniques. The dispersion of GO nano-sheets and GO / polymer interactions as a function of
GO concentration were confirmed. The membranes thus synthesized demonstrate the
characteristic morphology of the surface, which consists of circles of different sizes.

Raman spectra show the dispersion of GO nanosheets and their volume limitation. The
optical properties as a function of the GO concentration were also studied (absorption and
diffuse reflection spectra were measured). The obtained PEO / PVP / NalO4 / GO (0.4% by
weight) electrolyte membrane showed both an increase in tensile strength (42%) and an
increase in the Young's modulus 4 (0%) compared to PEO / PVP / NalO4. Impedance
spectroscopy was used to analyze the role of GO nanosheets on the conductivity of the
obtained electrolyte membranes at room temperature. (work B8 outside hab. work).

B. Scientific and applied contributions

Among the scientific and applied contributions should be noted the development of

nanocomposite gel films obtained from nematic liquid crystal heptylcyanobiphenyl (7CB)
and silicate nanoparticles (hydrophilic aerosol nanoparticles (ANPs)).
The films developed in this way show an increase in light transmittance with increasing
voltage, reversible EO behavior of transmitted light, as well as slightly changing amplitude-
frequency EO modulation for twice the frequency of the control electric field, which makes
them extremely interesting for the development of electric devices. -optical modulation of
light and applications in liquid crystal display devices operating at room temperature and in
a wide dynamic range. (work A3 to hab. work).

It should also be noted here the successful production of a series of flexible, free-
standing composite membranes based on polyethylene oxide (PEO) and nematic liquid
crystal (LC -E8) by casting from solution. The effect of LC concentration on structural
modifications of PEO / E8 LC composites was investigated by IR Fourier spectroscopy, X-ray
photoelectron spectroscopy (XPS), micro-Raman and differential scanning calorimetry
(DSC). LC-doped polymer membranes show remarkable characteristics and are of



considerable interest in their use as new composite electrolytes for metal ion batteries.
(work A4 to hab. work).

The influence of Teflon nanolayers applied by thermal rubbing on the morphology and
electro-optical properties of single-layer micro-sized polymer-dispersed PDLC liquid crystals
was also studied.

The second harmonic of the electro-optical response due to the dielectric oscillations
of the nematic director in the liquid crystal droplets is studied. The measured amplitude-
frequency characteristic is in the form of a bandpass filter located in the range of infrasonic
frequencies and can be adjusted by applying alternating voltage. It is proposed that this effect
find applications in the development of tunable electro-optical modulators, for control and
signal processing, as well as for the registration of weak dynamic electric fields. (work A1 to
hab. work).

In addition to the scientific and applied contributions to the publishing activity, the
applicant also submitted 2 patent applications covering activities from 2020.

The first invention relates to an electro-optical method for the characterization of
nanostructured nematic liquid crystals, which is used in the field of liquid crystal
optoelectronics, integrated electro-optics and light modulation.

The second invention relates to the development of a method and apparatus for
determining the kinematic viscosity and density of aerosols, which is used in the fields of
chemistry, energy, medicine, agriculture, bio-technology and ecology.

The studied varieties of nematic liquid crystals and the electro-optical and
flexoelectric effects observed in them open up many possibilities for practical applications.
Given the rich experience of the author in the preparation of materials, excellent mastery of
research methods and techniques, as well as the interpretation of results with theoretical
models, it can be concluded that scientific and applied contributions are largely personal
work of the candidate.

In most of the publications Assoc. Prof. Yordan Marinov is also a leading author.

4. Reflection of the candidate's scientific publications in our and foreign literature:
The cited references to the scientific publications with which the candidate participates in
the competition according to Web of Science and Scopus are 101.

In the competition documents the candidate has presented a list of notable citations,
and here should be noted the work related to the development of nematic mixtures, the so-
called. "Guest host" based on azo dyes (work A2 from the list of labor), as well as the
developed nanocomposite polymer mixtures of polyethylene oxide (PEO) and
polyvinylpyrrolidone (PVP), subsidized with nanofilms of graphene oxide (GO) and salt
NalO4 (work B8 outside the list of hab. work).

The total number of independent citations of all scientific publications of the
candidate is 320.



5. Critical remarks of the reviewer on the submitted works, including the literary
awareness of the candidate
[ have no remarks on the materials presented in the competition.

6. Personal impressions of the reviewer about the candidate
[ have known Assoc. Prof. Yordan Marinov for more than 10 years. | have reviewed the works
of his doctoral students and co-authors, as well as his dissertation for the degree of "Doctor
of Science": all this gave me the opportunity to get acquainted with his scientific and
publishing work.

[ have excellent impressions of the theoretical and experimental knowledge of Assoc.
Prof. Marinov in the field of liquid crystal physics. His research is based on excellent mastery
of flexoelectric spectroscopy (based on the generation and amplification of flexoelectro-
optical oscillations of light passing through liquid crystals), measurement of dielectric
properties, excellent mastery of optical microscopy and many others.

The documents presented in the competition are well arranged, the results of the
scientific activity are presented with accurate interpretation.

7. Motivated and clearly formulated conclusion (which candidate meets the
requirements of the Regulations of reports of ISSP-BAS for holding the academic
position).

The materials and scientific works of Assoc. Prof. Yordan Marinov presented at this
competition characterize the candidate as a highly qualified specialist in the field of liquid
crystal physics. Here 1 would like to note the active participation of the applicant in the
application of inventions and patents, as well as the supervising of post-doctoral students,
doctoral students and graduate students.

The above data show that the scientometric indicators of Assoc. Prof. Yordan Marinov
fully meet the requirements for holding the academic position "Professor"” set out in the Law
on the Development of Academic Staff in the Republic of Bulgaria (ZRASRB) and the
Regulations holding academic positions at ISSP - BAS.

Based on the above, | express my full support for the candidacy of Assoc. Prof. Yordan
Marinov and I strongly recommend the Honored Scientific Jury to support and propose to the
Scientific council of ISSP-BAS, Assoc. Prof. Yordan Marinov to be elected to the academic
position "Professor"” in the direction of 4.1. Physical sciences.

10.02.2022 . Reviewer:
Sofia / prof. DSc. Vera Marinova /



