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ABTOp HA IMCEPTALMOHHUA TPYA: A-P Hopnan I'eoprues Mapunos, nouent 8 UO®TT, BAH
Tema Ha qMcepTALIMOHHUSA TPYA:

,,(I)ﬂeKcoeﬂeKTpl/I‘leCTBO HAa HEMAaTUYIHH TCIYHOKPUCTAJTHHA cucreMu*

1. AKTyaJIHOCT Ha pa3padoTBaHUsl B AUCEPTALMOHHUS TPyA mpodaem. /ucepranusra e
MOCBETEHA HA CH3[]aBaHETO Ha HOBM TEUHOKPUCTAIHH KOMIIO3UTHU MAaTEPHAIH 32 €()EeKTUBEH
€JIEKTPO-ONTUYEH KOHTPOJ BBB (OTOHMKATA C MOTEHIMATHHU TPHIOKEHUS 32 ONTUYHU
KOMYHHUKAIIHOHHM CHUCTEMHU M JUCIUIeH. TemaTukaTa € mpeaHus (QpoHT Ha HaHO(pU3UKaTa,
npeoOpa3yBaHETO Ha EHEPTHUs U €JIEKTPO-ONTHKATA.

2. Tlo3HaBa JM KaHIWAATHT ChCTOSIHHETO HA mpodaema? KaHauaaTsT NpUHAANIEKH KbM
mkonara Ha akan. A. Jlepskancku u akan. A.I'. TleTpoB, koATo € qana HEeHHW MPUHOCH KbM
(hM3mKara Ha MeKaTa MaTepws, BKIIOUUTEIIHO B 007acTTa Ha (JICKCOSICKTPUIHUTE S(HEKTH
MpU TeYHH KpucTanu. KaHIumaThT € CHelualiM3upal BBB BOJCHIM HAYYHW WHCTUTYTH B
Wramus, Uaaus u senusa. CpraBtop ¢ Ha 130 HayyHu myOauKanuu, OT KOUTO 99 B criMcaHus
¢ uMmmakT QakTop wiu panr. B mucepranusTa ca muTHpaHu 316 nuTepaTypHH HW3TOYHHUKA.
Hsma cbMHEHUE, Y€ KaHIUIaThT OTIMYHO TI03HABA CHCTOSIHUETO Ha IIpolJieMa.

3. N30panaTta MeToguKa MOXe JIM Ja JajJe OTrOBOP HAa NMOCTABEHHMTE LeJu M 3agadu?
ExcnepuMeHTaIHUTE  METOAM  NOJSPU3AIMOHHA, KOHOCKONMMYHA M THMHOIIOJEBA
MHUKPOCKOIIHSA, KaKTO U (DIEKCOENEKTPUYHA CIIEKTPOCKOIUS, onucanu ¢ pasaenu 1.2 u 1.3 Ha
JUcepTalusTa, ca NOAXOMAIIUTE METOAM 3a MOCTUraHe Ha rocTtaBeHuTe Lenu. OCBEH TOBa,
pa3paboTeHN ca OPUTHHAIHU €KCIIEPUMEHTATHU METOAUKH U YCTAaHOBKH (BXK. T. 4 1O-1101TYy).

4. KpaTka aHAINTHYHA XapaKTepPUCTUKA HA HAYYHUTE NPUHOCH B AU CEPTALMATA.

o Cewaeliku mo Opos tutupanus (29 B Scopus), Hail-rojisiM HWHTEPEC Cpell HaydHaTa
OOIIIHOCT € Mpenu3BUKaia HOBaTa METOIMKA 3a OIpeelissHe Ha TIOBbPXHOCTHATA €HEPTUS
Ha 3aKperBaHe HAa HEMAaTHYHM TEYHW KPUCTAM Ype3 MpujlaraHe Ha TPOMEHIINBO
SJIEKTPUYHO T0JIe KbM CTATHUHH (hiiekcoenekTpuyHn aedopmarmu (mpunoc Ne 5, crarus
Ne 16).

e Jlpyr BakeH MPUHOC € pa3BUTaTa METOAMKA Ha (IICKCOCICKTPUYHA CIIEKTPOCKOMHUS 32
U3CJIe/IBAaHE MOBBPXHOCTHATA JMCUTIAIMS HAa OpPUCHTAIlMOHHATa eHeprus (mpuHoc Ne 1,
cratuu Ne 2 u 3; 12 nmurara B Scopus).

e Jlpyra opuruHajiHa METOJMKA pa3BUTa OT KaHAWAATa U KOJETUTE My € MpeaHa3HaYCHa 3a
nonyyaBane Ha PDLC ¢uamMu oT eIHOCIIONHO TMOJAPENCHH HEMAaTHYHU KarKd C



KOHTpOJIMpaHa CTPYKTypa W TpPaaueHT B pa3Mepa Ha TEYHO-KPHCTATHHUTE KaIlKH,
M3MOM3BAlla TPAHUYHA OPHUCHTHpPAIIM MOBBPXHOCTH OT TeduioH (mpuHoc Ne 3, crarus
Ne 22; 11 nurara B Scopus).

o [lpemioxkeHa € W € pa3BUTA, CKCICPUMEHTATHO W TCOPETHYHO, HOBA METOJHKA 32
onpeneNsHe Ha (QIEKCOCTCKTPUUHUTE KOCPHUIIMEHTH M EIaCTHYHUTE KOHCTAHTH Ha
HEMATUYHH TEYHU KPHUCTAIU, U € MPUIOKEHA KbM IMOJYUYCHHUTE MEPUOJUYHHN HaUThKHU
¢drekcomoMenn ¢ Oe3nedekTHa OpHEHTAlMs, KOMTO MOTaT Ja HaMepsAT NMPUIOKCHUE B
M3TOTBSHETO Ha MpeHacTpoiiBaeMu (azoBu audpakiuonHu penietku (mpuHocu Ne 7 u §;
cratuu Ne 9, 12, 15, 18, ¢ 06mro 12 niutara B Scopus).

5. lo kakBa cTeleH JIMCEPTAIMOHHUAT TPyJ M MPHHOCHUTE ca JIMYHO /€0 Ha
kanauaaTta? KaaaunaTsT € IbpBU ChaBTOp HA 12 1 BTOpU chaBTOp Ha ome 10 myOmukammm
OT 25-Te myONIuKaIMy 1o AUcepTanusaTa. ToBa CBHIESTEICTBA 32 HETOBHS peIlaBalll IPUHOC B
W3CIIEBAaHUATA 110 TUCePTAIHATA.

6. Ilpenenka Ha My0JIMKANMUTE MO JUCEPTAMOHHUSA TPYA. BrupocHute myOnukanuu ca
00110 25 u ca u3ne3nu oT nevar B nepuona ot 1998 no 2015 r. Ot 1ix, 4 ca B civicaHus OT
Ql, 15 — B cnucanus ot Q3, u 2 B cniucanus ot Q4. Tosa naBa o6mo 349 touku cpeury 100
ToukM n3uckyemu ot npasunara Ha UOTT-BAH no nokazaren I'. Llutatute peructpupanu B
Scopus ca 86, koeto maBa 172 touku, cpemnry uzuckyemu 140 mo mokaszaten . MoxeMm na
3aKJIIOUMM, Y€ KaHIUAAThT yIOBJIETBOPSIBA C M3JIWIIBK M3UCKBAHMUATA 32 CTEMEHTA ,,JOKTOP
Ha Haykute Ha UDTT-BAH.

7. Kputnunm Gesie:kku. Yetrpu OoT Hal-IMUTUPAHUTE CTATUH NO nuceprauusta, Ne 2, 3, 12 u
13, ca B cimcanus ot Q3. BeposTHO TpynoBeTe Ha KaHAHMIATa OWXa MOJTYYHIH MO-IIAPOK
OT3BYK CpeJl MEeXIyHapoIHaTa HaydHa KOJETHs W OMXa HaMEpWJIH MO-IIUPOKO MPUIIOKEHUE,
aKo TOW MyOJMKyBaIlle CTATUUTE CU C MT0-3HAYMMHU HOBH NMPHUHOCH B cricaHust oT Q1.

8. ABTopedepaTbT NMPaBUIHO OTpa3siBa OCHOBHUTE IMOJIOKEHUS M HAYYHUTE NMPUHOCH HA
IMCEPTAUOHHUS TPYA.

9. 3axkuiouenme. [lucepramusita u ABTOpedepaTbT ca HANUCAaHW MHOTO SCHO H
WHPOPMATUBHO, M CHIIEBPEMEHHO — KOMIIAKTHO, W TPEACTaBAT B IMperyieaHa ¢opma
pe3yaTaTuTe M NPUHOCUTE Ha KaHAuAarta. JlucepTaumOHHUAT Tpyd M IyOnMKanuure, Ha
KOWUTO TOM C€ OCHOBaBa, HabJIHO NokpuBaT u3nckBanusaTa Ha 3PAC-BAH u UDOTT-HFAH 3a
,,JIOKTOp Ha HaykuTe“. YOeaeH cbM, 4e KaHIUAAThT 3acily>KaBa Ta3u CTEIEH U I1Ie IJIacyBaM B
1033 Ha MPUCHKJAHETO HA HAyYHATA CTENEH ,JIOKTOp HAa HayKuTe™ Ha jou. A-p Hopnan
I'eoprues MapuHOB.

Hara: 04.10.2020 r. H3roreun:
(axan. pod. nd3u [lersp A. KparaeBckn)



RFEREE REPORT
From a member of the Scientific Jury: Peter Atanassov Kralchevsky, D.Sc., Professor in the
Faculty of Chemistry & Pharmacy, Sofia University “St. Kliment Ohridski”, Fellow of BAS,

on the Thesis for acquisition of the scientific degree “Doctor of Sciences”

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

1. Timeliness of the problem investigated in the Thesis. The thesis focuses on the creation
of novel liquid crystal composite materials for efficient electro-optical control in photonics,
with potential applications for optical communication systems and displays. The theme of the
thesis is on the front of nanophysics, energy conversion and electro-optics.

2. Is the candidate acquainted with the state of the art in the field of the study? The
candidate belongs to the school of the academicians Alexander Derzhanski and Alexander G.
Petrov, which has given valuable contributions to the physics of soft matter, including the
field of flexoelectric effects with liquid crystals. The candidate has spent research periods in
leading research institutes in Italy, India and Sweden. He is coauthor of 130 research
publications; 99 of them are in journals with impact factor and/or rank. In the Thesis, 316
references are cited. There is no doubt that the candidate is excellently acquainted with the
state of the art in the field of study.

3. Could the used methodology lead to achievement of the formulated objectives? The
used experimental methods, viz. cross-polarized-light and dark-field microscopy, and
conoscopy, as well as the flexoelectric spectroscopy described in Sections 1.2 and 1.3 of the
Thesis are appropriate methods for achievement of the formulated objectives. Moreover,
original experimental methods have been developed (see point 4 below).

4. Brief analytical characterization of the research contributions in the Thesis.

e Judging from the number of citations (29 in Scopus), the greatest interest in the scientific
society has been evoked by the new method for determining the surface energy for
anchoring of nematic liquid crystals by subjection of static flexoelectric deformations to
the action of alternating electric field (contribution Ne 5, paper Ne 16).

e Another important contribution is the developed method of flexoelecric spectroscopy for
the investigation of surface dissipation of the orientation energy (contribution Ne 1, papers
Ne 2 and 3; 12 citations in Scopus).

e Other original method developed by the candidate and his colleagues is designed for
production of PDLC films from a single layer of ordered nematic droplets with controlled



structure and size gradient by using directing Teflon surfaces (contribution Ne 3, paper
Ne 22; 11 citations in Scopus).

e A new method is proposed and developed for theoretical and experimental determination
of the flexoelectric coefficients and of the elastic constants of nematic liquid crystals. The
method is applied for analyzing the obtained periodic longitudinal flexodomains with
defect-free orientation, which could find potential applications in the production of
adjustable diffraction gratings (contributions Ne 7 and 8; papers Ne 9, 12, 15, 18, with total
12 citations in Scopus).

5. To what extent the Thesis and the research results are personal contribution of the
candidate? The candidate is the first coauthor of 12 and the second coauthor of other 10
publications from, total, 25 publications on the Thesis. This evidences for his decisive
contribution in the research described in the Thesis.

6. Evaluation of the publications on the Thesis. The publications are 25 and have appeared
between 1998 and 2015. Four of them are in Q1 journals, 15 — in Q3 journals, and 2 of them
in Q4 journals. In total, this gives 349 points to the candidate against 100 points required by
the Rules of ISSP-BAS for indicator “I"”. The citations in Scopus are 86, which yields 172
points to the candidate vs. 140 points required for indicator “J]”. Thus, we could conclude that
the candidate completely satisfies the requirements of ISSP-BAS for the degree “Doctor of
Sciences”.

7. Critical remarks. Four of the most cited papers on the Thesis, viz. Ne 2, 3, 12 and 13, have
been published in Q3 journals. Probably, the works of the candidate could have produced a
greater impact in the scientific society if he was publishing his more significant papers in Q1
journals.

8. The Abstract correctly presents the basic investigations and scientific contributions in the
Thesis.

9. Conclusions. The Thesis and the Abstract are clearly written; they are simultaneously
informative and compact. They are well arranged and adequately present the results and
contributions of the candidate. The Thesis and the related publications completely satisfy the
requirements of the Law and of the Rules of ISSP-BAS for the degree “Doctor of Sciences”.
I am convinced that the candidate deserves this degree and with my vote I will support the
degree “Doctor of Sciences” to be given to Assoc. Prof. Dr. Yordan Georgiev Marinov.

Date: 04.10.2020 Referee:
(Prof. Peter A. Kralchevsky, D.Sc., Fellow of BAS)



