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1. AKTyajJHOCT Ha TEeMATHKATA

[IpencraBeHUsIT MU 32 CTAHOBUILE IUCEPTAIIMOHEH TPY/ € IOCBETEH Ha e1Ha
M3KTIOYUTEIHO aKTyajdHa oOJacT OT MaTepuajo3HAaHWETO W HaHO(HU3UKaTa,
CBBP3aHa C 1eJIEBOTO MOAU(PHUITMPAHE HA HEMATHYHU TEYHH KPUCTAIH ITOCPEICTBOM
nobaBka Ha pas3IMYHUA IO ChCTaB W CBOMCTBAa MPUMECH C I1IeJl Ch3JaBaHE MU
ONTUMHU3UpPAHE CBOMCTBAaTa Ha KOMIIO3UTHM MaTepuajd ¢  OIpejesieHa
(YHKITMOHATTHOCT 3a TMPUJIOKEHHUS B OMNTO-elieKTpoHUKata M (otonukara. Ilo-
KOHKPETHO aBTOPBHT M3CJIC/IBA BIMSHUETO Ha JI0OABKU C M3pa3eHa acUMETpHs Ha
dbopmara Ha MoOJIeKyJiaTa, a Taka CBIIO ME30I€HHW W HEME30I'€HHU HAHOYATHUIIM
(BBIIIEpOIHN HAHOTPHOWYKHM, 3JIATHH M CHJIMKATHH HAaHOC(HEPU U JIPYTH) BBPXY
(IEKCOCNIEKTPUYHUTE CBOMCTBA W €(GEeKTH B MNPHYKOBUIAHM U OaHAHOBUJIHU
HEMaTUYHM TEYHM KPHUCTAJId MPU BapupaHe Ha IMapaMeTpUTEe Ha KOMILICKHaTa
cucrema (pa3Mep Ha KallKuTe, TEMIleparypa, HPOCTPAHCTBEHH OTPaHUYECHUS,
ocseTsiBane ¢ UV cBeTnmHa u 11p.)

2. Tlo3HaBa Jin KAHAMIATHT CHCTOSIHUETO HA MPodaeMa?

JlucepTaliMOHHUAT TPYJ € B 00eM OT 253 cTpaHuIy U chabpka 128 durypu
u 8 Tabmuuu. Lutnpanu ca 316 nurepaTypHu U3TOUYHUKA. J[MCEPTaLlMOHHUAT TPY
€ HalmMCaH Ha AHIJMHCKH €3HMK, KaTo Ha OBJrapckd €3uK ca JaJeHH KpaTka
aHOTallMsl, CTPYKTypa Ha JAHMCEpPTalUuATa, aKTyaJdHOCT, LI€JM, 3aJlayd, U3BOJIU U
3aKJII0YEHUs] OT JucepTanusaTa. JlurepaTypHuAT 0030p € moApoOeH, OTpas3siBa
CbBPEMEHHOTO CBHCTOSIHUE Ha W3CIIEJBAHUTE MPOOJIEMH U € CBHUIETEJICTBO, Y€
aBTOPHT MTO3HABa MHOI'O TOOpE M3CIIeIBaHaTa B JUCEPTALUATa TEMATHKA.

3. MH30panara MeTOAMKA HA M3CJIeABaHE MOKe JIM /1a 1ajJie OTTOBOP Ha
HeJUTEe U 3aaunTe?



[lenta Ha wW3clneaBaHETO € SICHO (opMylupaHa, 3a TMOCTUTAHETO W ca
MOCTaBEHW TMOJAXOSAIIM  3aJauyd, peaTu3upaHd MOCPEACTBOM  CHOTBETHH
ChbBPEMEHHHU METO]IH.

B cBoeTo u3cienBane aBTOpbT U3MOI3BA PA3INYHI MUKPOCKOTICKH TEXHUKU
KaTo MOJISIpU3AIMOHHA, THhMHOIIOJEBA MUKPOCKOIIUS, a TaKa ChIIO KOHOCKONUS U
dnexcoenekTuyHa criekrpockonus. [IpenioxkeHa u pa3BuTa € HOBa METOJMKA Ha
0a3ata Ha (JIEKCO-IUENIEKTPO- ONTUYHA CIEKTPOCKOMHMS 32 XapaKTepU3UpaHe Ha
HaHOCTPYKTYPUPAHHU CUCTEMH, a CHIIIO Taka € pa3paboTeH METO/ 3a OINpeAeIisHE Ha
€aCTUYHHUTE U (IIEKCOCTEKTPUYHN KOHCTAHTH Ha T€3U CHUCTEMHU.

4. AHAJINTHYHA XaPAKTEPUCTHKA HA HAYYHUTE IPUHOCH

OCHOBHUTE IPUHOCHU B JUCEPTAIMATA MOTAT JIa C€ KBATU(UIIUPAT KaTo:

1.  pa3paboTBaHe Ha HOBM OpUTHHAIHHU MeTOoau (mpuHocH 1, 3,5, 6, 7) 3a
XapaKTepu3upaHe Ha KOMIUIEKCHH TEPMOTPOITHU T€YHO-KPUCTAIHU CUCTEMU;

2  EKCIEepPUMEHTATHO MOJIy4aBaHE U TEOPETUYHO MOTBBPKICHUE HA HOBU
dakT U oOorarsBaHe Ha CHIIESCTBYBAIIUTE 3HAHUS OTHOCHO JUEICKTPUYHUTE,
(hIEKCOENEKTPUYHUTE U TOBBPXHUHHU CBOMCTBA HA HEMATUYHU T€YHU KPUCTABH B
MPUCHCTBUE HA PA3IMYHU MO CbCTAB M CBOWCTBA MpuMecH (rmpuHocu 2, 4, 8 u 9).

Kato Haii-chlliecTBEHH TPUHOC OT JUCEPTALUTA OnpeessaM paborarta (1moa
HoMep 16), cBbp3aHa ¢ oOpatHus (deKcoeleKTpuYeH e(ekT B 0a0aHOBUIIHU
HEMAaTUYHU TE€YHU KPHUCTAJIM C IPOTUBOIOJIOXKHA JMEIEKTPUYHA AHU30TPOIHS,
KOATO € MOJy4Ynsia Hall-IIUPOK OT3BYK Cpejl HayyHaTa OOIIECTBEHOCT.

5. Jlo kakBa cTeneH /JAUCEPTALMOHHHUAT TPYAd € JIMYHO J1eJI0 Ha
Kanauaara?
B 12 ot Bcuuku npeacTaBeHu MyOJUKAIlUK 110 TUCEePTAMATA KaHAUAATHT €
I'bPBU aBTOP ¥ B 10 BTOpH TaKkbB, KOETO MOKa3Ba JUYHOTO MY YYaCTUC B HAYUHHUTE
MIPUHOCH T10 JUCEPTAIUATA.

6. IIpenenka Ha MyOJMKAMHUTE 110 AUCEPTAUMOHHHUS TPYA

JlucepramusTa € HamMcaHa Bb3 OCHOBA Ha 25 myOnukanuu, 10 oT KouTo ca B
cnucanuero Molecular Crystals and Liquid Crystals, 4 B Journal of Optoeletronics
and Advanced Materials, 4 8 Bulgarian Journal of Physics u mo exna cratus B
cnucanusta Europhysics Letters, Journal of Materials Science: Materials in
Electronics, Journal of Optical Technology, Journal of Physical Chemistry B,
European Physical Journal, Journal of Applied Physics u Journal of Physics:
Conference Series. Ot MyOJIMKAIUKUTE 10 AUCEPTAIUATA 4 ca B CIIUCAHUS KaTETOPHS
Q1, 15 B crnucanus Q3, u 2 B cnucanus Q4. ToukuTe OT Te3W NyOJMKAIUU
YAOBJICTBOPABAT U JaKC HAABUIIIABAT M3MCKBAHWATA HA 3aKOHA U HpaBI/IJ'IHI/IKa Ha
NOTT-BAH no nokazaren I,



7. KpuTtuuHu 0eJie:KKn

B nucepranuonnus Tpyn u aBTopedepara ce 3a0esa3BaT HIKOW HETOYHOCTH,
HanpuMep HEMAaTUYHUTE CUCTEMUTE OT TUIIA ,,FOCT-IOMAaKUH " Ha MECTa IPUCHCTBAT
C TOBa UMe, a Ha JIPYTH c€ Hapuyar ,,rocT-xo3siuH*. Tabnuima 1 B aBTOpedepara e
pPa3moJIOKEHAa HA JBE OTAECIHHU CTPAHULIM, KOETO 3aTPyAHSBA YETEHOTO W JAPYTH
nogo6uu. [lo Moe MHeHWE TpEACTaBEHUTE IUTATH HAa pabOTH Ha KaHAWAaTa B
nucepraimonHua tpyn Ha Jlumusa IlomoBa, Ha kosATO mou. MapuHOB € HayyeH
KOHCYJITAHT MO-CKOPO TpsiOBa Ja Ob1aT OPOEHU KaTO aBTOIIUTATH.

3abesi3aHUTe HETOYHOCTH HE OMaJIOBakKaBaT CTOMHOCTTA HA U3BbpIlICHATA
B JUCEpTaIuaTa padoTa v MOCTUTHATUTE HAYYHH PE3yJTaTH.

8. ABTopedeparbT € H3rOTBEH CHIVIACHO HU3UCKBAHUATA W BKIIIOYBA
OCHOBHUTE PE3YyJITATH U MPUHOCHU HA JUCEPTAUUOHHUS TPY.

9.3akur0uenue: JlucepTalmOHHUAT TPYJ HA JIOLECHT JI-P ﬁopnaH MapuHoB
ChIIbPKa 3HAUUTEJIEH 00€M OT OPUTMHAJIHU PE3yNTaTH KakTo ¢ (pyHAaMeHTaJeH,
Taka ¥ C IMPUJIOKEH XapaKTeP W OTpa3siBa MOCTVIKECHHS B €JHA MHOI'O AKTyaJlHa U
MEepPCIEKTUBHA HAYYHO-TIPUJIO)KHA 00Js1acT. M3710KEeHHEeTo € SICHO M CTETHAaTO U
onucBa J00Ope MOCTAaBEHUTE LIEU W MOCTUTHATUTE pe3yiaTaTu. JlucepTaloHHUST
TPy OTrOBaps HAITBJIHO HA U3MCKBAHUATA HA 3aKOHA 3a PAa3BUTHE HA aKaJEMUYHUS
cbecTaB B PenyOnuka bearapus u [lpaBunnuka 3a npusnoxenuero my B UOTT 3a
NpuA0OMBAaHE HAa Hay4YHATa CTEIIEH ,,JJOKTOP Ha HayKuTe".

Bceuuko kazaHo 10 TyK MU JaBa OCHOBaHME YOE€JEHO Jla MpenopbyaM Ha
YBaXXa€MOTO JKypPH J1a IPUCHIM Hay4YHaTa CTENEH ,,JOKTOP Ha HAYKUTE Ha JOLICHT
I-p I7lopz[aH I'eoprues MapuHos.

07.10.2020
/monieHT n-p FOmus ['ernosa/



REFEREE REPORT

on the Thesis for acquisition of the scientific degree “Doctor of
Sciences”
professional field 4.1. ""Physical Sciences", scientific specialty
""Condensed Matter Physics"
Author of the Thesis: Yordan Georgiev Marinov, PhD, Associate
Professor at ISSP, BAS
Title of the Thesis:“Flexoelectricity of Nematic Liquid Crystal Systems”
From a member of the Scientific Jury
Assoc. Prof Julia Genova, PhD, Institute of Solid State Physics, BAS

1. Relevance of the topic investigated in the Thesis

The Thesis presented for my opinion is dedicated to an extremely relevant field of
materials science and nanophysics, related to the targeted modification of nematic
liquid crystals by addition of impurities varying their composition and properties in
order to create composite materials with specific functionality for applications in
opto-electronics. In particular, the author investigates the influence of additives with
pronounced asymmetry of their molecular shape, as well as mesogenic and non-
mesogenic nanoparticles (carbon nanotubes, gold and silicate nanospheres, etc.) on
the flexoelectric properties and effects in rod-shaped and banana-shaped nematic
liquid crystals varying the parameters of the complex system (droplet size,
temperature, spatial constraints, lighting with UV light, etc.)

2. Is the candidate acquainted with the state of the art of the studied

problem?
The presented by the candidate Thesis is 253 pages long and contains 128 figures
and 8 tables. 316 literature sources are cited. The Thesis is written in English, and in
Bulgarian language are given a brief annotation, general structure, relevance of the
topic, objectives, tasks and conclusions. The literature review is detailed, reflects the
current state of the studied problems and is an evidence that the author is very well
acquainted with the research topic in the field of the investigation.

3. Is the chosen research methodology appropriate to resolve the goals
and objectives of the Thesis?
The purpose of the research is clearly formulated, for its achievement appropriate
tasks have been set and realized by means of appropriate modern methods.
The author uses various microscopic techniques such as polarization and dark field
microscopy, as well as conoscopy and flexoelectric spectroscopy. A new



methodology based on flexo-dielectro- optical spectroscopy for characterization of
nanostructured systems has been proposed and developed, and a method for
determination of the elastic and flexoelectric constants of these systems has also
been proposed.

4.  Analytic characterization of the scientific impact in the Thesis
The main contributions of the presented Thesis can be qualified as:
1. Development of new original methods (contributions 1, 3, 5, 6, 7) for
characterization of complex thermotropic liquid-crystal systems;
2 Experimental derivation and theoretical confirmation of new facts and enrichment
of existing knowledge regarding dielectric, flexoelectric and surface properties of
nematic liquid crystals in presence of impurities of different composition and
properties (contributions 2, 4, 8 and 9).
As the most significant contribution of the candidate | define the work (under
number 16) related to the converse flexoelectric effect in bent-core nematic liquid
crystals with opposite dielectric anisotropy, which has received the widest response
among the world scientific community.

5. To what extent the Thesis is a personal work of the candidate
In 12 of all presented publications of the Thesis the candidate is the first author and
in 10 of them is the second one, which proves his personal participation in the
scientific contributions to the presented work.

6. Evaluation of the publications on the Thesis

The Thesis is based on 25 publications, 10 of which are in the journal Molecular
Crystals and Liquid Crystals, 4 in the Journal of Optoelectronics and Advanced
Materials, 4 in the Bulgarian Journal of Physics and one article in each of the journals
Europhysics Letters, Journal of Materials Science: Materials in Electronics, Journal
of Optical Technology, Journal of Physical Chemistry B, European Physical Journal,
Journal of Applied Physics and Journal of Physics: Conference Series. From all the
presented publications, 4 are in category Q1 journals, 15 in Q3 journals, and 2 in Q4
journals. The archived points from these publications satisfy and even exceed the
requirements of the law and the Regulations of ISSP-BAS.

7. Critical remarks
Some inaccuracies are present in the Thesis and the abstract, for example the nematic
systems of the type "guest-host" is called in two different ways in various chapters.
Table 1 in the abstract is located on two separate pages, which created difficulties
during reading. In my opinion, the citations presented in the PhD thesis of Lidia
Popova, of which Assoc. Prof. Marinov is a scientific consultant, should rather be



counted as self-citations. The mentioned inaccuracies do not reduce the value of the
work performed and the results achieved.

8. The abstract is prepared according to the requirements and includes the
main results and contributions of the Thesis.

9. Conclusion: The presented Thesis of Associate Professor PhD Yordan
Marinov contains a significant amount of both fundamental and applied original
results and reflects achievements in an extremely relevant and promising field of
science. The presentation is clear and concise and describes well set goals and
achieved results. The Thesis along with the supporting materials (publications and
citations) fully meet the requirements of the Law for the development of the
academic staff in the Republic of Bulgaria and the Regulations for its application in
ISSP-BAS for obtaining the scientific degree "Doctor of Sciences".

Everything said so far gives me reason to convincingly recommend to the
esteemed jury to award the scientific degree "Doctor of Science™ to Assoc. Prof.
Yordan Georgiev Marinov.

October 7™, 2020
[Assoc. Prof. Julia Genova/



