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3a gucepmauuoHeH mpyg 3a npugobuBaHe Ha Hay4YHama cmeneH ,,Aokmop Ha Haykume*

ABmop Ha gucepmauuoHHuUAa mpyg: KapekuH AukpaH EcmepsaH, goueHm g-p B BAH, MHcmumym
no ¢uzuka Ha mBbvpgomo mano, NAabopamopua AkycmoenekmpoHuka

Tema Ha gucepmauuoHHusa mpyg: HeoMokpaeMu BbaaepogHU ca)kgu om panu4yHO OAUO -
MyAmudyHkyuoHaneH HaHOMamepuaa B nomouy Ha obuw,ecmBomo

1. AkmyanHocm Ha pa3pa6omBaHusa B gucepmauuoHHUA mpyg npob6aeM B Hay4yHO U Hay4HO-
NPUAO>kHO omHoweHue.

BbanepogHume cakgu umam ecmecmBeHo Bucoka noBbpxHocmHa egpanaBocm u
HaHoMaw,abHa cmpykmypa - kalouoBu xapakmepucmuku, HeobxogumMu 3a cb3gaBaHe Ha
xugpodobHu noBbpxHocmu. Te npegrazam eBmuH HayuH 3a cb3gaBaHe Ha BogoombabckBawia
noBbpPXHOCM nNpu oOmAazaHemo U cmabuauzupaHemo uM Bbpxy pa3Au4vHU noBbpxHOCMU.
Cakgume om panu4yHo Macno ca 6uo 6a3upaHa aanmepHamuBa, cbgbpXkam no-manko mokcuyHu
cmpaHu4dHu npogykmu, koemo HamanaBa nomeHuuanHume puckoBe 3a okoanHama cpega u
3gpaBemo, cBbp3aHu cbC caXkgu om NEMPOAHU U3MOYHUUU.

Cyumam 3a akmyanHu B Hay4yHO-npuAo>kHO omHoweHue u3cAaegBaHuama, npegcmaBeHu
B gucepmauuama, koumo ca nocBemeHu Ha ekchepuMeHMaAHOMO onpegeAsaHe, npoekmupaHe,
oxapakmepu3upaHe U onmuMu3upaHe Ha pa3AudHu cBpbxxugpodobHu nokpumus om caxkgu,
NOAyYEHU nNpu u32apAHemoO Ha panu4yHo oAuo. W3caegBaHemo Ha mexHume oMokpawu,
AegodobHU u aHmuMukpobHuU cBolicmBa npegcmaBaaBa HecbMHeH npakmuvecku uHmepec.

2. MNo3HaBa Au kaHgugambm cbCcmosHUemo Ha npobaema u oueHABa Au mBopuecku
AUMepamypHusa Mmamepuan?

AumepamypHuam o0630p B 2naBa | u kpumudHuAmM aHanu3 Ha pe3yaAmamume B
ocmaHaAnume 2AaaBu geMoHcmpupam 3agbAbo4veHO no3HaBaHe Ha cbBpeMeHHOMO CbCMOsSHUE
Ha u3cAegBaHume npobaemu, BkalovumeaHo u Ha Bbnpocu, cBbp3aHu € MeguuuHama u
buonozuama. UumupaHu ca 433 aumepamypHu uzmouHuka. [MpoBegeHume u3caegBaHus,
noAydeHUmMe pe3yamamu U nomeHuyuaAHUMeE UM npunoXkeHusa ca He caMo B obhnacmma Ha
duzukama, HO u Hamupam npece4dyHu mouku c gpyau obaacmu, koemo e npumep 3a
uHMepgucuunAuHapeH nogxog, uguckBauw, wupoku no3HaHus, koumo aBmopbm geMoHcmpupa
ycheuwHo.

3. N36paHama memoguka Ha u3cnaegBaHe Mo>ke Au ga gage omzoBop Ha hocmaBeHume ueau
u 3agavu Ha gucepmauyuoHHusa mpyg?

N3bpaHama Memoguka Ha u3caegBaHe, HaydHama anapamypa U cheuuaAu3upaHuam
copmyep 3a obpabomka ca uenecbobpa3zHo nogbpaHu, koemo ocueaypsaBa u3znbAHEHUEMO Ha
nocmaBeHuUme UeAU U 3agadu Ha gucepmauuoHHUA mpyg.



4. Kpamka aHanumuuHa xapakmepucmuka Ha HayyHUmMe U Hay4YyHO-NPUAO>KHUMeE NpUuHOCU Ha
gucepmauuoHHUsA mpyg

AucepmauuoHHUAM Mpyg e HanucaH Ha aHaAulcku e3uk u ce cbcmou om 234 cmpaHuu,
117 ¢pueypu, 34 mabauuu u cbgbpika 5 2naBu. NhaBa | e 0630pHa yacm, a ocmaHaAume 4yemupu
2AaBu npegcmaBam npuHOCHUME Hay4yHU pe3yaAmamu Ha kaHgugama.

lhaBa Il npegcmaBa pesynamamume om ekcnepumMeHmanHomo u3noa3BaHe Ha kBapuoBa
MukpoBe3Ha, nokpuma cbc caxkgu, 3a konudecmBeH aHaau3 Ha 4oBewku eakyaam u ypuHa,
geMoHcmpupaltku wupok nomeHuuan 3a npunaokeHue. haBa Il pazanedkga aHmuMukpobHus
epekm Ha caXkgu, AezupaHu cbc cpebpo, u maxHama chocobHocm ga npegomBpamsaBam
buoobpacmBaHe, koemo zu npaBu edpekmuBHU cpeuwy pa3audHuU MukpoopzaHu3mu. haBa IV
pa3anexkga ¢uzuuveckume npouecu Ha koHgeH3auua u kpucmanauzauyua Ha BogHu napu Bbpxy
cBpbxxugpodobHu nokpumusa om caxkgu, koumo Bogam go yHukanHo noBegeHue npu
3ampb3BaHe u omckok Ha BogHu kanku gopu npu Haaudyuemo Ha MbHBK cAol ckpexk. ThaBa V
noka3Ba Bb3MokHocmma Ha cBpbxxugpodpobHume carkgu ga 3auiumaBam cnepmamo3ougume
npu 3ampa3zaBaHe u ga akmuBupam maxHama nogBuxkHocm.

Aucepmauusama e ekchepuMeHmMaAHa U NOAyYeHUMe pe3yamamu ca ¢ Hay4yHO-NpuAoXKeH
xapakmep. OcHOBHUME NpuHoCcuU B gucepmauuoHHUA mpyg ce 6a3upam Ha 20AsM no cBodA obem
ekcnepuMeHmaneH Mamepuaa u BkalouBam: cb3gaBaHe Ha cBpbxxugpodobHU NnoBbpxHOCMU C
kpuozawumHu cBolicmBa, akmuBupaHe Ha nogBukHocmma Ha chepMamo3ougu 4pe3
6e3onacHuU HaHo4yacmuuu, pazpabomBaHe Ha ceH30p 3a 6GuOXuMu4eH aHaAu3 Ha MmeAecHU
meyHocmu, ycmouyuBu aHmuMukpobHu nokpumudA, npegaokeHu ca Memogu 3a
npegomBpamsaBaHe Ha o6AaegeHABaHe u MexaHU3bM 3a 3aMpb3BaHe Ha BogHu kanku.

5. Mpeuenka Ha ny6aukayuume no gucepmauuoHHUA Mpyd, yumupaHusa u go kakBa cmeneH
gucepmauuoHHUAM Mpyg U hpuHocume ca AUYHO geno Ha kaHgugama

Aucepmauusma ce 6a3upa Ha 15 HayuHu nybaukauyuu, koumo He ca 6uAu u3znoa3BaHu npu
npegxogHU npouegypu 3a npucbXkgaHe Ha obpa3oBamenHama u Hay4yHa cmeneH ,gokmop*,
kakmo u B koHkypcu 3a 3aeMaHe Ha akagemMuuyHume gabXkHOCMuU ,2AaBeH acucmeHmM® u
»goueHm®. Bcuuku nybaukauuu ca B peHOMuUpaHuU Hay4yHU cnucaHusa ¢ uMnakm ¢akmop, kamo 10
om msx ca B kBapmua Q1 a ocmaHanume 5 — B8 Q2. BkaloueHume B gucepmauuama nybaukauuu
ca noAyvuau obwo 104 HezaBucumu uumupaHusa. HecbMHeHO npegcmaBeHume pe3yaAmamu u
npuHocu B gucepmayuAama ca ¢ Bogewomo y4yacmue UAU AUYHO geno Ha kaHgugama. BbB
Bcuuku 15 pabomu, Ha koumo ce 6a3upa gucepmauuama, mold e nbpBu aBmop.
CamocmoamenHa (J6) e egHa nybaukauyuda, ocmaHanume ca B konekmuB ¢ om eguH go nem
6ba2apcku u/uau vy>kgecmpaHHU cbaBmopu.

CMmamamMm, 4ye me3u nokazamenau omeoBapam Ha (u B Hakou kpumepuu HagxBbpAam)
Bcuuku uzuckBaHusa Ha 3akoHa 3a pa3zBumue Ha akageMuuHuAa cbcmaB B Penybauka bba2apus
(BPACPB), npaBuaHuuume 3a HezoBomo npuaokeHue u ycmaHoBeHume HayyHu kpumepuu B
NOTT.

6. KpumuuHu 6enedkku:
Hamam kpumuuHu 6enexku.

7. ABmopedepambm npaBuaHO AU ompa3AaBa ocHoOBHUME honoXkeHUA U Hay4YHUMe hpuHocu
Ha gucepmauuama?

ABmopedepambm (105 cmp., HanucaH Ha 6bazapcku) agekBamHo ompa3aBa
cbgbprkaHuemo Ha gucepmauusama (HanucaHa Ha aHaAulicku).



8. 3akaloueHue

AaBam nonokumenHa oueHka Ha npoBegeHume u3caegBaHua, npegcmaBeHu B
gucepmauuoHHUA mpyg, aBmopedepama u HayyHume nybaukauuu U npegAazaM Ha
noyumaeMomo Hay4Ho >Kypu ga npucbgu HaydyHama cmeneH “gokmop Ha Haykume” Ha goueHm
g-p Kapekun AukpaH Ecmepan B HayyHa o6baacm: 4. [lNpupogHu Hayku, mamemamuka u
uHpopmamuka, NMpodecuoHanHo HanpaBaeHue: 4.1. Qu3uuecku Hayku.

6.11.2024 YAeH Ha HayuHOMO >ypu:

/npod. gdp3H CmosaH Pycel/



OPINION

From a member of the Scientific Jury: Stoyan Christov Russev, Professor, DSc, Sofia University
"St. Kliment Ohridski", Faculty of Physics

Regarding the dissertation for the acquisition of the scientific degree "Doctor of Sciences"

Author of the dissertation: Karekin Dikran Esmeryan, Associate Professor, PhD, Bulgarian
Academy of Sciences, Institute of Solid State Physics, Laboratory of Acousto-Electronics

Dissertation Title: NON-WETTABLE RAPESEED OIL SOOT - A MULTIFUNCTIONAL NANOMATERIAL
HELPING THE SOCIETY TO MOVE FORWARD

1. Relevance of the issue addressed in the dissertation from a scientific and applied-scientific
perspective

Carbon soot has inherently high surface roughness and nanostructure, which are key
characteristics required for creating hydrophobic surfaces. They offer a cheap way to create water-
repellent surfaces when deposited and stabilized on different substrates. Rapeseed oil soot is a
bio-based alternative, containing fewer toxic by-products, which reduces potential environmental
and health risks compared to soot from petroleum sources. | find the research presented in the
dissertation scientifically and practically relevant, as it focuses on the experimental determination,
design, characterization, and optimization of various superhydrophobic soot coatings obtained
from rapeseed oil. The study of their wetting, icephobic, and antimicrobial properties is of
undeniable practical interest.

2. Does the candidate know the state of the problem and assess the literature material
creatively?

The literature review in Chapter | and the critical analysis of the results in the
remaining chapters demonstrate a deep understanding of the current state of the researched
problems, including issues related to medicine and biology. A total of 433 sources are cited. The
conducted research, obtained results, and their potential applications are not only in the field of
physics but also intersect with medicine and biology, representing an interdisciplinary approach
that requires broad knowledge, which the author successfully demonstrates

3. Can the selected research methodology answer the goals and objectives of the
dissertation?

The selected research methodology, scientific apparatus, and specialized software for data
processing are appropriately chosen, ensuring the accomplishment of the goals and objectives of
the dissertation.

4. A brief analytical description of the scientific and applied contributions of the dissertation
The dissertation is written in English and consists of 234 pages, 117 figures, 34 tables, and
includes 5 chapters. Chapter | is a review section, while the remaining four chapters present the
candidate’s scientific contributions. Chapter |l presents the results of the experimental use of a
non-wettable quartz microbalance sensor coated with soot for the quantitative analysis of human



ejaculate and urine, demonstrating wide application potential. Chapter Ill examines the
antimicrobial effect of silver-doped soot and its ability to prevent biofouling, making it effective
against various microorganisms. Chapter IV explores the physical processes of condensation and
crystallization of water vapor on superhydrophobic soot coatings, which leads to unique freezing
behavior and water droplet rebound even in the presence of a thin layer of frost. Chapter V shows
the ability of superhydrophobic soot to protect sperm cells during freezing and activate their
motility. The dissertation is primarily experimental, and the results obtained are of scientific and
applied significance. The main contributions in the dissertation are based on a large volume of
experimental material and include the creation of superhydrophobic surfaces with cryoprotective
properties, activation of sperm motility using safe nanoparticles, development of a sensor for
biochemical analysis of body fluids, antimicrobial coatings, and proposed methods for preventing
icing and the freezing mechanism of water droplets.

5. Evaluation of the publications in the dissertation, citations, and to what extent the
dissertation and contributions are the candidate’s own work

The dissertation is based on 15 scientific publications, which have not been used in
previous procedures for awarding the educational and scientific degree "Doctor" or in competitions
for academic positions of "Senior Assistant" and "Associate Professor". All publications are in
reputable scientific journals with an impact factor, 10 of which are in Q1 quartile, and the remaining
5in Q2. The included publications have received a total of 104 independent citations. Undoubtedly,
the results and contributions presented in the dissertation are mainly the candidate’s work. In all 15
papers on which the dissertation is based, he is the first author. One publication (J6) is solo, and the
others are in collaboration with one to five Bulgarian and/or foreign co-authors. | believe these
indicators meet (and in some criteria exceed) all the requirements of the Law on the Development
of the Academic Staff in Bulgaria (ZRASRB), the regulations for its implementation, and the
established scientific criteria in the Institute of Solid State Physics.

6. Critical Remarks:
| have no critical remarks.

7. Does the author’s abstract adequately reflect the main points and scientific contributions
of the dissertation?

The abstract (105 pages, written in Bulgarian) adequately reflects the content of the
dissertation (written in English).

8. Conclusion
| give a positive evaluation of the research presented in the dissertation, the abstract, and
the scientific publications, and | recommend the esteemed scientific jury to award the scientific

degree "Doctor of Sciences" to Associate Professor Dr. Karekin Dikran Esmeryan in the Scientific
field: 4. Natural sciences, mathematics, and informatics, Professional field: 4.1. Physical sciences.

6.11.2024 Member of the Scientific Jury:

/Prof. DSc Stoyan Russev/
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