CranoBuiue
Ot wien Ha Hayuynoro :xxypu (cbria. 3amosen Ne P/ 09-105/5.08.2020 r.)

Kpbcranka I'eopruea MapunHoBa, 1-p, 10ueHT BbB DaKkyJiTeT 10 XumMus U papmanus,

Codmiicku ynusepcurer ,,CB. Kiimment Oxpuackn“

3a JUCePTALMOHEH TPY/ 32 NPUJA00MBaHe HA HAYYHA CTeleH ,,JJOKTOp HA HAyKHuTe* Mo

npodecuoHaHo HanpaBJieHue 4.1. DU3NYeCKH HAYKHU

ABTOp Ha aucepTanuonuus Tpya: Mopnan Ieoprues Mapunos, a-p, noueHt B MHCTHTYT 10
¢puszuka Ha TBBPAOTO TsII0 ,, AKaA. I'eopru HampxakoB®, bbiarapcka Axkagemusi Ha Haykure

Tema Ha IucepTALMOHHUSA TPYA: ,,DJIeKCOeTeKTPUYECTBO HA HEMATUYHU TEYHOKPHUCTATHH

cacremMu*

AKTYaJIHOCT Ha HAay4yHaTa TeMaTuka: HayuyHuTe uscienBaHusl U MPEACTABEHUTE PE3YNITATH B
JTUCEPTAIMOHHUS TPYJ ca OT 00JIACTUTE Ha €JIEKTO-ONTHKaTa U HaHO(HU3MKaTa — €IHU OT Haii-
Obp30 pa3BHUBAILUTE CE€ U C HAM-rOJsIMO 3HAUEHUE 3a CHBPEMEHHMUTE TEXHOJOTHU O0JIacTH.
TedyHuTe KpuUCTAIM C€ M3MOJ3BAT M3KIIOYUTEIIHO MHOTO B HaW-pa3MYHU TEXHOJIOTHH U
yCTpOMCTBa OT OMTAa U TEXHHKATa, KOSITO HU 3ao0ukans. Hamuunu ca oOuionpueTu Teopuu, C
KOUTO MOTaT Jia C¢ OIUIIAT ,,KOJUYECTBEHO M HAW-BAKHUTE MATCPUAIHH KOC(PHUIIMEHTH Ha
orpBaHe U ckocsiBaHe. Koraro craBa BBIPOC 3a peaJlHd MOJEKYJIH M CHUCTEMH, OCOOCHO U B
NPUCHCTBUE HA MPHUMECH KAaTo HAaHOTPHOMYKM WM HAHOYACTHIM, MPWIOKHUMOCTTa Ha
OOLIONIpUETHTE TeOpUU, 0baye € Janed OT 3aJ0BOJUTENIHA, KaKTO CTaBa SCHO U OT YBOJa Ha

Aucepranusiara.

ITo3naBane Ha npoOaemuTe U aureparypara: Llutupanure B qucepranusra 361 nutepaTypHu
U3TOYHHKA, MHOTOOpPOMHUTE ClielMaiu3aliy Ha Jol. MapuHOB B M3CII€IOBATEICKH LIEHTPOBE B
Wranua, HIsenus u MHnua npes3 mocieqHUTe TOAWHU, YYaCTUETO U PBKOBOJICTBOTO Ha HayYHU
noropopu ¢ ®HH, kakTo M B MEXIyHApOJHU KOJIEKTHBH, JOKa3BaT J0OpOTO MO3HaBaHE Ha

ChBPEMEHHUTE WU3CIIC/IBAHMS U MPOOJIeMH B 001acTTa.

N30panuTe MeTOOMKHM HAa M3CJIEABaHE Ca KJIACHYECKH 3a U3CIECIABAHUTE TEUYHOKTUCTAIIHU
CUCTEMHM, HO Ca Pa3BUTU U NPUJIOKEHU U HOBU €KCIIEPUMEHTAIIHU MOJIXOH, a ChIIO U TEOPETUYHU
OLIEHKU U M3YMCIECHMsS, TaKa 4e J1a c€ NMOCTUTHE MaKCUMAalHO T0o0po pa3dupaHe U ONMCAHUE Ha

SABJICHUSATA, U aICKBATHO NNPCACKA3BaHC HA BA)KHUTC MATCPUAJIHU ITAPaMCTPU Ha CUCTCMUTC.

Kparka anaquTMyHa XapaKTepHUCTHKA HAa NPHHOCHTE Ha AuceprannoHHus tpya: Jlom.
MapuHoB e Qopmynupan 9 HaydHH W HAY4YHO-TIPWJIOKHM NpHUHOCA, KouTo mpuemam. Karo
0COOEHO LIEHHU C€ OTKPOsIBAT MpUHOCHUTE 1, 5, U 7, ONUCBAIIM Pa3BUTUTE HOBU €KCIIEPUMEHTAITHU
METOJMKU CHOTBETHO 3a M3CJICIBAHE HA IOBBPXHOCTHA AMCHUIIALUSA HA OPUEHTALlMOHHA CHEPIrUs
ype3 (IIEeKCOENeKTPUYHA CIIEKTPOCKOMNMs, 3a ONIpeiesisiHe Ha IOBBPXHOCTHATa €Heprus Ha
3aKperBaHEe Ha HEMATHUYHM TEYHM KPUCTAIM 4Ype3 IMPOMEHJIMBO EIEKTPUYHO II0Je, M 3a
npecMaTaHe Ha (IIEKCOEIeKTPUUYHUTE KOS(UIIMEHTH IPU €THOBPEMEHHO JIEHCTBUE HA MOCTOSHHO
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U TPOMEHJIUBO €JIEKTpUYHU ToneTta. [lpuHocn 2 W 8 omucBar HOBU E€KCHEPUMEHTATHHU
JIOKA3aTeJICTBA WM CTPYKTYpU, a MPUHOC 4 - €KCIEPUMEHTAIHOTO H3CJIEJIBAHE U TEOPETHYHO
ONMCAHNE Ha HEMAaTUYHU TEUHOKPUCTAJIHU CUCTEMH C MOJIEKYJIHH aCUMETPUU OT THI ,,JIICTOBUYA
ormamka” ¥ OaHAaHOMOJOOHM, KAaKTO M Ha HAHOCTPYKTYPUpPaHM HEMAaTHLIM C J00aBKM Ha
HaHouacTuly. HaGmronaBan € HOB MOBBbPXHUHEH e(eKT (MpUHOC 9) B ThHKM HEMAaTUYHH CIIOEBE
“rocT-nmomMakuH” ¢ jgo0aBka Ha (HOTOM30MEPHU3UPALIO a30CheIuHEHUE U €(PEeKThT € HapedyeH

»hoTodrekcoenekTpuaecTso”.

Jlo kakBa cTemeH AMCEPTAIMOHHUS TPYA M NPUHOCHTE €A JHUYHO JeJ0 HA KaHAUIATA:
VYbenena cbM, 4e U AUCEPTALMATA, U IPUHOCUTE Ca JIUYHO J1e]0 Ha Aou. MapuHos. Toil e mbpBuU
aBTop Ha 12 or 25 cratuu, BBPXY KOUTO € NIOCTpOe€Ha auceprainusara. B aucepranusita ca

BKJIIOUEHU Hall-BaXHUTE PE3yJITAaTU OT T€3U 25 CTaTUM, KOUTO Ca JINYHO JEJI0 Ha KaHuaaTa.

IIpenenka Ha mMyOJMKAIMUTE MO JMCEPTANMOHHUS TPyA: TpymoBeTe B auceprammsra ca
nyonukyBanu Mexay 1998 u 2015 r. 4 ca B ciucanus ot Q1 (Europhys. Lett., Eur. Phys. J., J.
Phys. Chem. B, J. Appl. Phys.), 17 — B cimcanus or Q3 (10 B Mol. Cryst. Lig. Cryst., 4 B J. Opt.
Adv. Mat., o 1 B J. Mater. Sci., J. Phys.: Conf. Ser., J. Opt. Techn.), u 4 B Bulg. J. Phys. Tosa
naBa o6mo 355 Touku, KoeTo HaaBUIIaBa Haj 3 mbTH u3nckyemute 100 Toukm mo mokasaren B.
[lpencraBenata cmpaBka ¢ LUTUPAaHUS Ha MTyOJIMKAIMUATE TI0Ka3Ba YIIOBJICTBOPSIBAHE Ha

M3UCKBaHMATa U 1o nokaszaresn [I: 178 Touku npu nsuckyemu 140 no npasunara Ha UOTT-BAH.

Kputrnunu 0enexku: Cpenar ce Majako Ha Opoi TEXHUYECKU TPEIIKH B JUCEPTAUOHHUS TPY/ U
NPUIOKEHNUTE JOKYMEHTH, KOUTO Ouxa Moriu aa ce u3bernar. Hanpumep 10 ot myOnukanuure B
€/IHO ¥ ChIIO crucaHue ca nocoueHu 8 mbTd B Q3 u 2 mbTu B Q4, nurcBa roanHaTa Ha U3/1aBaHe
Ha kHurata Ha de Gennes — nuteparypeH U3TouHUK Nel B crmchbka ¢ TUTEpaTypa, JIUICBA ITbJICH

YIEH Ha MecTa, U JIp.
ABTOpedepaThT NPABUIIHO OTPA3AIBA OCHOBHUTE MOJIOKEHHSI U HAYYHHUTE NPUHOCH.

3axmouenue: IlpeacraBeHUSAT nucepTallMOHEH TPYA U MyONMKAalMUTE Ha KOUTO Ce OCHOBABa,
KakTo ¥ aBTopedepaThT, yOEAUTENHO MOKa3BaT 3HAUYMMHUTE MPUHOCH OT HayyeH U Hay4HO-
IIPUWJIOKEH XapakTep Ha Kanauzaara. HanwiHO ca ynoBneTBopeHH J[OIBIHUTEIHUTE W3UCKBAHUS
3a npuaoOWBaHe HAa HAyYHU CTENEHW M 3a 3aeMaHe Ha akaJeMU4HH JTbXHOCTH B UDTT, u
m3nuckBanusita Ha 3PACPb wu IlpaBunHuka 3a mnpuiaraHeto My. YOeneHo JaBam
[TOJIOJKUTEJIHA oueHka 3a mpeacTtaBeHus Tpyl, M IpenopbuBaM Ha HaywuHoTo Xypu aa
IPUCHIN HAYYHATA CTEIICH ,,JOKTOp Ha HAyKuTe™ Ha jom. A-p Mopnan eoprues MapuHoB.

6.10.2020 ron. HsrorBui:
rp. Codust /mont. n-p Kpwcranka I'. MapunoBa/



Opinion
From a Member of the Scientific Jury (panel) appointed with Order Ne P/ 09-105/5.08.2020

Krastanka Georgieva Marinova, PhD, Assoc. Prof. at the Faculty of Chemistry and
Pharmacy, Sofia University “St. Kliment Ohridski”

on the Thesis for awarding the scientific degree “Doctor of Science”, Research domain:
Physics, Branch: Condensed matter physics

Author of the Thesis: Dr. Yordan Georgiev Marinov, Associate Professor at ISSP, BAS
Title of the Thesis: “Flexoelectricity of Nematic Liquid Crystal Systems”

Relevance of the scientific topic: The research and the results presented in the Thesis are from
the fields of electro-optics and nanophysics - one of the fastest growing and most important areas
for the modern technology. Liquid crystals are widely used in a variety of technologies and
devices in our everyday life. Theories, which are generally accepted, can describe "quantitatively"
the most important material coefficients of bending and splaying. However, when it comes to real
molecules and systems, especially in the presence of admixtures such as nanotubes or
nanoparticles, the applicability of the generally accepted theories is far from satisfactory, as it is
clearly stated in the Introduction part to the Thesis.

Acquaintance with the state of the art of the problem and the literature: The cited 361
literature sources in the Thesis, the numerous specializations of Assoc. Prof. Marinov in research
centers in Italy, Sweden and India in recent years, the participation and management of scientific
contracts with NSF and in international teams, prove his good knowledge of the problem and the
modern research in the field.

The applied methods are standard for the studied liquid crystal systems. In addition, new
experimental approaches have been developed and applied, as well as theoretical estimates and
calculations, in order to achieve the best possible understanding and physics description, and
sound prediction of the material parameters of the systems.

Brief description of the contributions of the Thesis: Assoc. Prof. Marinov has formulated 9
scientific and applied contributions, which | accept. | find as especially valuable the contributions
1, 5, and 7, which describe newly developed experimental methods: the flexoelectric spectroscopy
applied to characterize the surface dissipation of the orientation energy; the determination of the
surface energy of fixation of nematic liquid crystals by alternating electric field; and the
calculation of the flexoelectric coefficients at simultaneous action of constant and alternating
electric fields. Contributions 2 and 8 describe new experimental evidences or structures, and
Contribution 4 describes the experimental study and theoretical description of nematic liquid
crystal systems with "swallow-tail" and banana-like molecular asymmetries, as well as
nanostructured nematics with nanoparticle additives. New surface effect (contribution 9) was



observed in thin nematic layers of the “host” with the addition of a photoisomerizing azo
compound and the effect was called “photoflexoelectricity”.

Are the results and the contributions personal achievements of the candidate: | am fully
convinced that the Thesis, and the results and contributions outlined therein are personal
achievements of Assoc. Prof. Marinov. He is a first author of 12 out of the 25 articles on which the
Thesis is build. The dissertation paper includes the most important results from the personal work
of the candidate for these 25 articles.

Evaluation of publications on the Thesis: The publications on the Thesis have been published
between 1998 and 2015. 4 are in Q1 journals (Europhys. Lett., Eur. Phys. J., J. Phys. Chem. B, J.
Appl. Phys.), 17 —in Q3 journals (10 in Mol. Cryst. Lig. Cryst., 4 in J. Opt. Adv. Mat., 1 in J.
Mater. Sci., J. Phys.: Conf. Ser., and J. Opt. Techn.), and 4 in the Bulg. J. Phys. This gives a total
of 355 points, which exceeds more than 3 times the required 100 points for the indicator group B.
The presented citations of the publications confirm the satisfaction of the requirements for the
indicator group /I as well: 178 points out of minimum required 140 according to the requirements
of the ISSP-BAS.

Critical remarks: There are a small number of technical errors in the Thesis and the
accompanying documents that could have been avoided. For example, 10 of the publications in
one and the same journal are mentioned 8 times in Q3 and 2 times in Q4, the year of publication
of de Gennes' book is missing - the source Nel in the bibliography, the definite article is missing in
places, etc.

The Abstract correctly presents the main points and scientific contributions of the Thesis.

Conclusions: The Thesis, the publications and the Abstract convincingly show the significant
scientific and applied contributions of the candidate. The additional requirements for acquisition
of scientific degrees and for occupying academic positions in the ISSP, as well as the requirements
of the the Act of Development of Academic Staff of the Republic of Bulgaria and the Regulations
for its implementation are fully met. 1 am confidently giving a POSITIVE assessment for the
presented work, and I recommend to the Scientific Jury to award the scientific degree "Doctor of
Science" to Assoc. Prof. Dr. Yordan Georgiev Marinov.

6.10.2020
Sofia [ Assoc. Prof. Dr. Krastanka G. Marinova /



