CTAHOBHUIIE
ot ipod. 1-p Bukropus ButkoBa Butkona,
WuctutyT no ¢pusuka Ha TBBPIOTO TS0 ,,Akan. ['eopru Hamkakos”, beirapcka akangeMus Ha HAyKUTE
Usnen Ha Hay4yHO XKYypH ChINIacHO 3anoBes Ha qupekropa Ha UDTT-BAH, P/1-09-105 ot 03.08.2020 r.
OTHOCHO JUCEPTALIMOHEH TPYA 32 NPUI00MBaHe HA HAYYHATA CcTeneH ,,JlokTop Ha HaykuTe*

ABTOp Ha mucepTanuonnus Tpya: Jouent noxrop Mopaan I'eoprues Mapuuos ot HCTHTYTa 1O
(u3mka Ha TBBPAOTO TS0 ,,Akas. ['eopru Hampkakor”, BAH

Tema Ha qucepranuoHHus TPyA: ,,DiaekcoenekTpuuecTBO HA HEMAaTUYHU TEYHOKPUCTAIHU CUCTEMU

Axmyannocm Ha paspabomeanus 8 ducepmayuonnus mpyo npobnem: JIACEPTAIMOHHUST TP/ U3CIIEIBA
(IICKCOCIIEKTPUYECTBOTO NP HEMATHYHU TEYHU KPUCTAIH B KOHTEKCTA Ha MOTCHIMAHH MIPUIOKCHUS B
eNIEKTPOONTHKATa U (OoTOHHKATa. BB (hoKyca Ha M3CIeIBaHUATA € CH3IABAHETO M XapaKTePU3IMPAHETO
Ha HOBHM TEYHOKPHUCTAIHU HAHOKOMIIO3UTH U KOJIMYECTBEHOTO ONpEJeITHe Ha ONTUMAIHUTE CTOMHOCTH
Ha (U3MYECKUTE MM MapaMeTpw 3a pa3paboTBaHe Ha TEYHOKPHCTAIHH YCTPOWCTBA, Oa3upaHd Ha
(IiekcoeneKTpUUHN JOMEHH. Temara Ha Jucepramusara € OcOoOCHO akTyallHa BBB BpPB3Ka CbC
Ch3/IaBAHETO HA HAHOMATEPUAIIM C KOHTPOJIHMPaHH (PU3UYHU CBOKMCTBA U CTPYKTYypa U MPOCKTHPAHH 3a
IUPOK CIEKTBP OT HPUIOKCHUSA B IPUOPUTCTHU TCXHOJOTMYHU HAIIPABJICHHUA KATO CJICKTPOOITHKA,
npeoOpa3yBaHe Ha eHeprusta, (OTOHMKA M APYrH. TeMaTHKaTra € B ChOTBETCTBUE C HAIMOHAIIHUTE W
eBpOHeﬁCKHTC MMPpUOPUTETH, HACOYCHU KBbM CH3JaBAHCTO HAa HOBHU HAYYHHU 3HAHUSA W BbPXOBH HAYYHHU
NOCTIXKEHUs. Pesynraturte, BKIIOYCHH B JHCEPTALMOHHHS TPYZA, OTIOBAapsAT Ha OOIIECTBEHOTO
MpeN3BUKATEIICTBO 32 MMOBHIIABAaHE HA KOHKYPEHTHOCIOCOOHOCTTA Ype3 IMOCTUraHe Ha HOBHM 3HAHHS B
o0JacTTa Ha MaTePUAIIO3HAHUETO M TEXHOJIOTHHTE.

Ilosnasa au kanouoamvm cvcmoanuemo na npoonema: Hayuynara npoayKius Ha KaHAWJAaTa ChCTaBIIsABa
130 myOmukamyu B ChaBTOPCTBO, 99 OT KOMTO B CIMCaHus, WHACKcupanu B Scopus w/mim Web of
Science. /lucepTaHThT € YTBBPICH W3CIICA0OBATEI, HATPYIAT CBOS Po(ecHoHaNeH ONUT B 00iacTTa Ha
TEYHOKpUCTamHaTta (u3uka u (Qu3uKara Ha MeKarta Marepus TIOJ PBKOBOACTBOTO Ha
CBETOBHOINIPU3HATUTE OBIrapcku YydeHH akajgeMuk Ausekcanabp UB. JlepkaHcku u  akaJeMHUK
Anexcannep I'. IlerpoB. M3uepmarenHusT nuTepaTypeH 0030p NOKa3Ba OTJIMYHATA 3all03HATOCT Ha
JMCcepTaHTa ChC CBETOBHAaTa OubOmuorpadus B obOnactra. 3aabia004YeHOTO MO3HABaHE HAa Hay4HATa
npo0jeMaTuKa € U B OCHOBaTa Ha KOPEKTHATa IMOCTAHOBKA HA M3CJIEJBAaHMATA, KAKTO M HA aHAINM3a Ha
OpPUTHMHAJIHUTE Pe3yiTaTd U (HOpMYyIHpPAHETO Ha HAYYHUTE IPUHOCH B aucepTauusaTa. JlutepaTypHUST
Matepuan obxBamia 316 nuTepaTypHH M3TOYHMKA M BKIIOYBA KAKTO OCHOBOIOJIArammuTe padotu Ha P.
Maitep, IL-XK. mpo XKen, B. Xendpux u ap. Taka W Hail-HOBUTE H3CJIEIBAHUSA, TOCBETCHH Ha
(I1eKCOeNeKTPUIECTBOTO U TEPMOTPOITHUTE ME30TE€HHU.

Uszbpanama memoouka Ha u3ciedsane mModce AU 0a_0aoe oma060p HA_NOCMASCHUme Yei U 3a0a4u Ha
JucepmayuonHusi mpyd: 3a U3MBJIHEHHE Ha (OPMYJIUpAaHUTE 3a7a4yd M MOCTUTaHE HA MOCTABCHATa B
JMCepTalusITa 1ej, a UMCHHO pa3lIUpsSBaHE W 3a7bj00OuaBaHe HAa HAYYHUTE 3HAHHWsS B 0o0JjacTTa Ha
(IIEKCOCNIEKTPUYECTBOTO W pa3KpUBAaHE HAa HOBU (DIICKCOCIEKTPOONTHYHH MPOSBH B TEPMOTPOITHH
HEMATUYHU TEYHU KPUCTAIM, IUCEPTAHTHT € W30pasl B3AUMHOIOIBIIBAIIY CE U3CIICIOBATEIICKH METOIU
HAa BHCOKO CBHBPEMEHHO HHBO. MHUKPOCKOICKHTE BH3YyaJlU3UpAIlM TEXHHUKH, BKJIIOYBAIIA
MOJISIPU3AIMOHHA, KOHOCKOIMYHA W THMHOIIOJIEBA ONTHYHA MHUKPOCKOIHMS, MO3BOJISBAT MPEIM3HOTO
onpejielisHE Ha TEYHOKpUCTaNHATa (as3a, ONTHYHATA AHU30TPOIUS, ONTUYHHTE OCH M TIXHATa
opueHTanus, AcOearMHaTa Ha ¢uiMa U Apyru (pU3nYHU nmapaMeTpu Ha Me3omop¢HaTa ¢asa. Paspura u
MPWIOKEHA € (DICKCOENEKTPHYHA CIEKTPOCKONHMS 3a M3CJCABAHE HA MOBBPXHOCTHATA JUCUMIAIMS Ha
OpHCHTAIlMOHHATA CHEeprus Ha HemaTuka. PaspaboTeHa € WM OpUTrMHAIHA METOAMKA 3a MOJydyaBaHe Ha
MOJMMEP-TUCTIEPTUPAHU TCUHOKPUCTATHU (PUIMH OT €JHOCIOWHO MOJPEJACHW HEMATHYHHU KamKH C
KOHTPOJIMPAHH CTPYKTYpa U FapHCHT B pa3Mepa Ha KarKuTe.

Kpamka dHajiumu4dHa XxXadpakmepucmuxKka Ha HdAdy4YHume u/unu HAYYHO-NPUTIOAHCHUME NPUHOCU HA
()MCQDmaquHHM}l mpyd: Hacouenute Q)YHHaMCHTaJ'IHI/I H3CJICABaHUsA, MNPOBCACHHW B PAMKHTC Ha
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JMCEPTAMHOHHNS TPYJ, Ca JOBEIH JIO Ch3AaBaHETO M XapaKTEPU3MPAHETO Ha HOBU TEYHOKPHUCTAIIHU
KOMITIO3UTHH MaTEpHUaNH 32 €()EKTUBEH EIEKTPOONTUYCH KOHTPOI BbB (poToHMKaTa. KoMOuHMpaHeTo Ha
TCUYHOKPUCTAJIHHU CP€AU C HAHOYACTHIH, BKIIIOYHUTCIHO H (bYHKL[I/IOHaHI/ISI/IpaHI/I, JAaBaT BB3MOXHOCT 3a
JOIBIHUTEHO YIPABJICHUE HAa CHIIUTE HAa B3aUMOJCHCTBUEC U MOIU(HIMpPAHE HA ONTHYHHS OTKIMK Ha
Mmarepuana. Jluceprammsara ce OTJIMYaBa M CBhC CBHIIECTBEHH METONOJIOrHYHH TprHOCH. OcBeH
MOCOYCHUTE I0-TOpe, B IUCEPTAIMOHHUS TPYA € pa3paboTeHa TEOPETUYHO M EKCIICPUMEHTATHO HOBa
METOIUKa 33 M3MepBaHe Ha (DICKCOCNCKTPHYHNUTE KOCHUIIMEHTH M eJIACTUYHUTE KOHCTAaHTH Ha
HEMaTHIIH.

Ho xaxea cmenen oucepmayuonHusm mpyo u npuHocume ca audHo deno Ha kanoudama: IlpuHocure Ha
JUCcepTalUsITa B ONpeAesslla CTENEH ca JUYHO MMOCTHKEHUE Ha aucepTanTa. JlokaszarencTsa 3a ToBa ce
HaMHpaT HaBCSKBJE B H3JI0KEHHUETO, KOETO TOKa3Ba 3aabjI00uYeHHs My TOTJIEJ U CBHUIETEICTBA 3a
BOJEIIaTa My poOJsi B SCHO OdYepTaHaTa HaydYHa TeMaTuhkKa, OOeAMHSBAIlA METOJOJNOTHATA U
XapaKTepU3UpPaHETO Ha (DIEKCOENEKTPUYHHUTE CBOMCTBA HA HEMATWYHUW TEYHOKPUCTAHH MaTepHald U
HAHOKOMITIO3UTH C Bb3MOXKHH MPHJIOKEHUS B PeIUIa TEXHOJIOTUYHN HApPaBJICHHUS.

IIpeyenka na nyoruxayuume no oucepmayuonnus mpyo: Ilyonukanuure, CBbp3aHu C AUCEPTAIIMOHHUS
tpya, ca 25. Ot tax 20 ca myOnaukyBaHu B pedepupanu crucanus ¢ ummakt-dpakrop (ISI Web of
Science), KoeTo HAmBIHO YIOBJIETBOPSBAa H3UCKBAHETO MO wWi. 6 Ha l3WCKBaHWsTa, YCIIOBHSATA,
npaBwiaTa u peumeHusata Ha Hayunus cpBeT Ha UDTT B nombiaHeHne kbM [IpaBunHuKa 3a yCinoBusiTa U
pena 3a mpugoOMBaHE HA HAyYHW CTETNEHM M 32 3aeMaHe Ha akKaJeMHYHu IIbkHOCTH B BAH.
KanaunateT e mepBu aBTOp Ha 12 OT myOnukauuuTe B paMKuTe Ha auceprauusTa. Hamepenu ca 87
peructpupand B SCOPUS HE3aBHCUMU LIUTUPAHUS Ha ChIMTe MyOnukamuu. Te3m TmokasaTenu
HaJBUILIABAT M3UCKBaHUsATA, 3a10keHd B llpaBunnuka Ha UDTT-BAH 3a npunarane na 3PACPD 3a
npunoOrvBaHe Ha HayyHaTa CTENEH ,,JJOKTOp Ha Haykure“. Moxke Aa ce 3akiioud, Y€ KaHIUAAThT
HaI'’bJIHO YAOBJETBOPSBA KAKTO MHUHUMAJIHUTE HALMOHAJIHU HW3UCKBAHMSA, Taka U H3HUCKBaHMATA B
[TpaBunuunute Ha BAH 1 na UOTT-BAH 3a npunarane na 3PACPE.

Kpumuunu 6enexcku: Himam KpuUTH4HU O€JIeKKHU U MPENOPHKU KbM KaHIUAATa U MPEOCTaBEHUTE BbB
BpPb3Ka C JUCEPTALMOHHUS TPYA MAaTEpHAIIN.

Asmopegepamvm KOPEKTHO U IBJIHO OTpa3siBa ChIbPKAHHETO, OCHOBHUTE IOJIOKEHUS M NPUHOCH Ha
mucepranusaTa. GopmynupaHuTe U3BOAM U 3aKIIOUEHMS B Kpas Ha BCsAKa MOATOYKA OT aBTopedepara
000011aBaT MOCTUTHATUTE OPUTHMHAIHU PE3YNTaTH, KaTO M0 TO3M HAYMH C€ MOANOMAara aHajau3bT U
TAXHOTO CHUCTEMATHU3UPAHE.

3AK/IIOYEHHUE:

TpencraBenute ot jou. a-p Mopnan I'eoprues MapuHOB MaTepuany M TOKYMEHTH OTTOBApsT Ha
BCHUKM M3UCKBaHMA Ha 3aKOHAa 3a pa3BUTHE Ha akaJeMHuyHHs cbcTaB B PemyOmmka bearapus,
[IpaBwiHMKa 3a HErOBOTO NPUIOKEHHE M CHOTBETHHUTE IPABWIHUIM 3a IPWIOKEHUE HA 3aKOHA U
JOIbJIHUTETHUTE npaBuiia U u3nckBanusa B BAH u UOTT-BAH.

HayuynuTe NpPMHOCH Ha JMCEpPTALMOHHMS Tpyd Ha Mopman I'eoprueB MapHHOB, ChIbpkaT
TEOPETUYHU OOOOIIEHHS, METOMOJOTHUYHM pPa3padOTKU M NPEJIOKEHHS 3a pEIHICHUs Ha aKTyalHH
HaydyHH mpoOnemMu B oOiacTra Ha TEYHOKpUCTanHaTa (HU3HMKA, CHOTBETCTBAT HA CHBPEMEHHUTE
MOCTH)KEHUS U TIPEICTaBIsABAT OPUTMHAJIEH IPUHOC B HayKaTa. Te ca 1oka3arencTso, 4e Jou. MapruHoB e
YTBBP/IEH YUCH B 00J1aCTTa Ha ChbBpeMEHHaTa (hpru3uKa Ha ME30MOP(PHOTO CHCTOSHUE HAa MaTepHITa.

W3passiBam cBosiTa yOeI€HOCT BbB BUCOKATA HayyHa CTOMHOCT HA NPEJCTABEHUS TUCEPTALMOHEH
TPYA M TIOAKpENsM TpHUChkaaHeTo Ha Mopnan I'eoprueB MapuHOB Ha HaydHaTa CTETNeH ,,JJOKTOp Ha
Haykute” B mnpodecnonanHo Hampasnenue 4.1. ,Pusndeckn Hayku'“, crnenuamHocT ,,Pu3MKa Ha
KOHJICH3UpaHaTa MaTepus‘.

09.10.2020 r.
rp. Codus /mpod. B. Butkosa/
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REPORT

by Victoria Vitkova Vitkova, PhD,
Professor at Georgi Nadjakov Institute of Solid State Physics, Bulgarian Academy
of Sciences, a member of the scientific jury according to RD-09-105/03.08.2020

On a dissertation presented for the acquisition of the scientific degree “Doctor of Sciences*,
Entitled: “Flexoelectricity of Nematic Liquid Crystal Systems”

Author of the Thesis: Associate Professor Yordan Georgiev Marinov, Georgi Nadjakov Institute of
Solid State Physics, Bulgarian Academy of Sciences

Relevance of the problem explored in the dissertation: The dissertation studies the flexoelectricity in
nematic liquid crystals in the context of its potential applications in electro-optics and photonics. The
research is focused on the establishment and characterization of new liquid crystal nanocomposites as
well as on the determination of the optimal values of their physical parameters for the development of
liquid crystal devices based on flexoelectric domains. The topic of the dissertation is especially relevant
in connection with the conceptualization of new nanomaterials with controlled structure and tailored
properties, designed for a wide range of applications in priority technological directions such as electro-
optics, energy conversion and photonics. The topic is in line with national and European priorities aimed
at boosting the scientific excellence. The results included in the dissertation meet the societal challenge
of increasing competitiveness by achieving new knowledge in the field of material science and
engineering.

Evaluation of the candidate’s acquaintance with the state of the art in the field of the study: The
scientific output of the applicant consists of 130 co-authored publications, 99 of which in journals
indexed in Scopus and / or Web of Science. Y. G. Marinov is an established researcher in the field of
liquid crystal physics and soft matter physics. He belongs to the school of the world-renowned Bulgarian
scientists, the academicians Alexander lv. Derzhanski and Alexander G. Petrov. The comprehensive
review of the literature shows the excellent acquaintance of the candidate with the world bibliography in
the field. The bibliography covers 316 sources and includes both the founding works of R. Mayer, P.-G.
de Gennes, W. Helfrich, etc., as well as the latest research achievements on flexoelectricity and
thermotropic mesogens.

Evaluation of the methodology relevance: To fulfil the formulated tasks leading to the achievement of
the objectives set in the thesis, namely to broaden and deepen the scientific knowledge in the field of
flexoelectricity, the candidate has adequately chosen complementary elaborated research methods.
Microscopic imaging techniques, including polarization microscopy, conoscopy and dark field optical
microscopy, allow the precise determination of the liquid crystal phase, optical anisotropy, optical axes
and their orientation, film thickness and other physical parameters of the mesoscopic phase. Flexoelectric
spectroscopy method has been developed and successfully applied to study the surface dissipation of the
orientation energy of nematics. An original method for obtaining polymer-dispersed liquid-crystal films
from single-layer arranged nematic droplets with controlled structure and drop-size gradient has also
been developed.

Brief analysis of the research contributions in the dissertation: The directed fundamental research,
carried out within the dissertation, has led to the concievement and characterization of new liquid crystal
composite materials for effective electro-optical control in photonics. New flexoelectrooptical
manifestations in nematic liquid crystals have been discovered and reported. The combination of liquid
crystal material and nanoparticles, including functionalized ones, allows for additional control of the
interaction forces and modification of the optical response of the material. The dissertation is also
distinguished by significant methodological contributions. In addition to the aforementioned, the
applicant developed a theoretical and experimental new methodology for measuring the flexoelectric
coefficients and elastic constants of nematics.
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Evaluation of the personal contribution of the candidate to the achieved results reported in the thesis:
The contributions of the dissertation are to a decisive extent a personal achievement of the candidate.
Evidence of this can be found everywhere in the presentation, which shows his in-depth approach and
testifies to his leading role in the research axis clearly defined in the thesis, including methodological
elaborations and characterization of the flexoelectric properties of nematic liquid crystals and
nanocomposites with possible applications in material engineering and electrooptics.

Evaluation of the publications on the thesis: The publications related to the dissertation are 25. The
majority of them, namely 20, have been published in peer-reviewed journals with impact factor (ISI Web
of Science), which fully satisfies the requirement under Art. 6 of the Requirements, Conditions, Rules
and Decisions of the Scientific Council of ISSP in addition to the Regulations on the Terms and
Conditions for Acquisition of Scientific Degrees and Academic Positions at BAS. The applicant is the
first co-author of 12 of the publications within the dissertation. The independent citations of the same
publications found in Scopus are 88. These indicators exceed the requirements set in the Regulations of
the ISSP-BAS for application of the Development of the Academic Staff in the Republic of Bulgaria Act
for the acquisition of the scientific degree "Doctor of Sciences”. It can be concluded that the applicant
fully satisfies the minimum national requirements as well as the requirements defined in the Regulations
of BAS and ISSP-BAS.

Critical remarks: | have no critical remarks regarding either the candidate or the dissertation and the
materials presented.

The Abstract correctly and completely corresponds to the content, the main aspects and the contributions
of the thesis. The conclusions formulated at the end of each sub-section of the abstract summarize the
achieved original results, thus supporting the analysis and their systematization.

CONCLUSIONS:

The materials and documents presented by Assoc. Prof. Dr. Yordan Georgiev Marinov meet all the
requirements of the Development of Academic Staff in the Republic of Bulgaria Act, the Regulations for
its implementation and the respective regulations for application of the act and the additional institutional
regulations.

The scientific contributions of the dissertation of Yordan Georgiev Marinov contain theoretical and
experimental achievements, methodological developments and conclusions providing solutions of
relevant scientific problems in the field of liquid crystal physics. They testify that Assoc. Prof. Marinov
is an established researcher in the physics of the mesomorphic state of matter.

I express my conviction in the high scientific value of the presented dissertation and support
awarding the scientific degree "Doctor of Science” to Yordan Georgiev Marinov in the professional field
4.1. "Physical Sciences", specialty "Condensed Matter Physics".

09.10.2020 .
Sofia
[Prof. Victoria Vitkova, PhD/
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