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Ot 9aen 5a HXK (cnra. 3anosen Ne PJI-09-104/14.10.2024 1)

I'eprana EmunoBa AsexcneBa, A-p, gouent BuB Ouiuueckn daxyarer, Coduiicku
yausepeuret ,,Ca. Kaumenr Oxpupexu®

33 jHeepTalHOHeH TPYA 32 IIpHA00HBaKe HA HAYUHATA cTeneH , JIOKTOp Ha naykuTe®

1o upodecnonaiino Hanpansgenne 4.1, ,, Pusntecky HayKH', HAYTHA CHCOHAAHOCT ,,PH3HKA
HA KOHAEH3HPAHATA MaTepus®.

AgTop Ha Aucepranuonnns Tpys: Kapexun Juxpan Ecmepaun, a-p, aonent 8 Hucruryr no
$puInka Ha TBLPAOTO TN, JlaGoparopun AxycroenexTponuka, brarapexa Axajemuns Ha
Hayxure.

Tema na gucepraumuonuus Tpya: "HeomoxpsiemMu BbLIIEpPOAHM CAMAH OT PANHYHO ONHO ~
MYJATHOYHKLHOHANEH HaHOMaTepuai B oMoty Ha obwecTroTo™

1. Axryasnoer ma pa3dpaborBanus B Aucepranuonnus rTpyia npobaem: llpeacrasenust
aucepTaiMonen tpya obobiuasa HaTpynaHyuTe Npe3 NOCASABUTE FOJMHI HOBY 3HAMUS, CBHP3IAHH
C TIPOGKTHPAHE, OXapaKTepU3HpaHe. ONTHMU3MPAHC W [PWIOKEHHA Ha  PasIM4HH
CBPBXXHIEPODOOHY NOKPUTHSA OT CAX/M, [TOJYHEHH OT U3FapsIHE Ha parudHo osmo. Temara e 8
MHOT0 aKTyajlHa 081acT OT MATePHANOIHAHKETO H HAHOTEXHONOTHHITE, CBBP3aHa ¢ obueCTBRHUTE
[PEAM3BMKATEIICTBA M YCUIIMATA B CBeTOBeH Mauial 3a nexapbonnsaliis Ha OPOMMULIEHOCTTA H
NI0Ay9aBaHETO HAa HOBK (JYHKLMOHAIHY MATEPHaliy, B H0JI3a H IPHXKA 32 HOBeKa.

2. Tlo3zuaBa Jau KaJ{MAaTsT ChCTORHHETO HA npoﬁﬂema H OUcHHBA JH TBOPUECKH
JAHTEpDATY pHHA MaTepHaﬁ? KOPGKTH&T& [IOCTAaHOBKA Ha H3CJCABAHHUATA, aHalmu3bT Ha
MPCACTABCHUTE OPUIMHAIHK  PE3YJITATH. HIHEPHATLHAHUAT JUTEPATYPEH 0630p or 433
JIATECpatypH HU3TOYHHHKA. NOAYUCHWTC KbM Jararta Ha T1pCABapHTCIHO o0CBHKAAHE HAa
AUCEPTAUOHHUA TPYA 104 neszaBucumu HUTHPaHWA Ha BIUIIOHCHUTE B HEIo ﬂyGJIHKaL{HH,
Crealy3aluMuTe BBE BOACHIN MH3CHCAOBATCACKH HEHTPOBE BEB BCHHKO6PHT3HH3 H C/\U_l,
Y4aCTHETO ¥ PBLKOBOACTBOTO HA HAYUYHW MPOCKTM €& MOKA3aTeNHW. He KaHAWAATBT OTIMHHO
103HaBa ChBPEMEHHNWTC U3CHICABaHUA U npo6nemn B ofsacrra.

3. H3Gpanara MeTOAHKA Ha U3cjeBaAHE MOKe JH A3 Aaje OTrOBOP HA NOCTABEHHTE HeJX H
3a4a4H Ha Aucepranuouuns Tpya? 3a nocTuraHe Ha NOCTABEHATa B AMCEpTauuATa LEN
H3ITBJIHEHUETO Ha (OPMYJ/IMPAHKTE BB BPb3Ka C TOBA 3a/1a4H, ZUCEPTaHThT € M30pall 10/IXOs LM
W B3aMMHONONBIRAMIM CE W3C/ICAOBATE/ICKH METOAM Ha BHCOKO CBBPEMEHHO HUBO.
ChiueBpeMEHHO ca pa3paboTeHH W IPUJIOKEHH OPHIMHANIHM CKCHEPUMEHTANHHM METORMKH H
MOAXOMM, HACOYEHH KbM Cb3HABAHETO HA MHOBATHBHY CEH3ODH 3a aHANM3 W yCTPOHCTBA 33
(Oe3ppeiHO KPUOCHXPAHEHHUE Ha KHUBA MaTepHs.

4. Kpanca AHAJTHTHYHA XAPAaKTepHCTUKA HaA HAYYHHTE NPHHOCH B JHCCDTALHATA
Hpe}lCTaBQHHTe B JMCEPTAUMATA pE3yNTaTH OTpa3fBar HOBH HAYYHH IOCTHIKCHHA B
U3CCABaHBATa Ha MCXAHM3MHUTC 338 NACKBHA 3alliydTa OT 0OICACHBAKE U 6HO3HM'prHBaHC Bb3
OCHOBRZ HEZ CLKIAM OT PanuyHO 040, ¢ NOTCHUMAA 3a NPWIOKCHHA B MOPCKHS TPaHCHOPT U
aBpHalliATa, pelpoaAyKTHBHaTa MCIHUHHA H KpHOSHOﬂOFHﬁTa. Ocoleno 3naudMH 10 CBOSTA
Hay4yHa ¥ NPHUIIOXKHA ChUIHOCT €A NMPUHOCUTE, CBBP3aHH C BJIHUSAHHUCTO Ha OMOKPSIIUTS cBoiicTBa
Ha TBBPAOTCIIHNA HHTep(i)eﬁC 3& YCIICHIHOTO KPHOCHXPAHECHHE Ha XXHBa MaTepuA. KakTo v TC3H 34
BBH3MOKHOCTUTE, KOUTO MPEAOCTABAT HAHOUACTHINTE OT CaXiH, NoAYHEHH OT TOPEHE Ha parnnuiHO



ONMO, OpH Ch3iaBaHe Ha HOBH (yHKUMOHAAHM Ouomarepuajn. CBLIECTBEHH ca CBIIO U
IPHHOCHTE, CBbP3aHHU ¢ A0Ka3aHaTa ePeKTHBHOCT Ha NOKPUTHS Ha §a3aTa Ha CAXAY OT Panu4HoO
ONIHO 32 BBINPEASTCTRAHE Ha MEKpobHaTa npommdepauys u 001eAEHIBAHE, KAKTO H IPHHOCHTE
10 paspaboTBaHETO Ha HEOMOKpPAEMa KBaploBa MHKDOBE3HA, [IOKPHTA C BBIIICPOAHH COKAH OT
PanUYHO OJIMO, KATO CEH30p 3a aHanu3 Ha GuoMaTepyany.

5. Jlo xaKkBa cTeneH AHCEPTAUHOHHUAT TPYA ¥ HPHHOCHTE €3 JHYHO JeJI0 HA KAaHAHAATA:
KauauaaThbt € HbPBM CHABTOP H KOPECIOHAWpAul aBTop BB BeMuxuTe |5 nybnuxauuu, Bupxy
KOMTO € TOCTPOeHa AMCEPTAlMsITa, KAKTO M TBPBH CHaBTOP B NPHJIOKEHHA CIOUCHEK Ha
n3obpeTeHnsTa KoM Hed. ToBa yOeauTeHO A0Ka3Ba HETOBMA PEILABAL] IPHHOC B H3C/IEABAHUATA
10 JcepTaluaTa.

6. Hpeuenxa na nyGaukagunre 5o xuceprannomms Tpya: KaniuaateT € IbPBYA CHaBTOP BHB
BCHUKHTE NIPUACKEHH i NyGanKkysanu mexay 2019 v 2024 r. tpyaose. Bewukure |5 nybnmkannu
ca B pedepHpaHy CRUCAHU ¢ UMAAKT-GaxTop. kato 10 oT TAX ca B cnucaHna ¢ KgapTui Q1 (250
T.), a octanaiuTe 5 ca nySankysany 8 uzfauus ¢ xeaptua Q2 (100 1.). Ilpunoskenn ca cbio Taxa
u 4 uzobperenns (100 1.). xoero npasyu obinara cyma 450 touku. Ilpescrasenara cnpaska ¢
UMTHPaHNA Ha yCIuKauMiTe HOKA3Ba YIOBISTBOPABAHE Ha H3UCKBAHUATa ¥ 1o okasaTen JI: 208
Touky 0pu uzuckyemu 140 no npasusara wa MOTT-BAH. Tesu noxasatenu uazsuuiaBar
H3UCKBAHUATA 3a& CTeneHTa ,JOKTop Ha Haykurte” va MDTT-BAH. MoxeMm Aa 3akmoumm, ue
KAHOMAATHT HAMBIHO YIOBACTBOPABAE KAKTO MWHHMATHHTE HAUMOHATHM W3NCKBAHHUA, TaKa H
mauckeanusTa B [Ipasuinuka na HOTT-BAH.

7. Kpuvuuun Gesexxu: HavaM KpuTHdHH OefleKKM KbM KaHAHIATAa U TPEJCTaBEHMTE
MaTepuay.

8. A;BTOpe(ilepa'l"bT HpaBHAHO OTPAIHBA OCHOBHHTE HOJICHMEHHA H HAYIHHTC HPpHHOCH HA
ARCEPTAHHOBHUHA TPYA.

9. Kbm xanauaara, gou. 4-p K. Ecsepsn, umav cleauus BoIPOC:

Moske M 32 NONY44BAHETO HA HOBY ¥ NPUJIOKHO OPUCHTHPAHH SHAHHA 3a TO3M KJac MaTepHany
ocged Ha (Qynaamedransara Ja Obje 0AE3HO M3MEPBAHETO ¥ HA XapMOHHYHYM YECTOTH
(oBepronoBe) H CBLP3AHKTE C TAX IUCHIIALME HA SHEPIUsd, KAKBATO Bb3MOKHOCT HaBat NOBEUETO
cuapemenny QCM-D npubopu?

10. 3axmoucnue: [IpeacTaBeHusT AMCEPTALIMOHEH TPYI, aBTOPE(EPaThT B HAYIHHTE TPYAOBE Ha
KOMTO Te CE OCHOBABAT, VIOCTOBEPARAT 3HAYMMUTE W OPHIMHAIHK TPHHOCH OT HAy4yeH M
NpUACIKEH XapaKTep Ha Kanauaata. HambiHO ca yI0BICTROPEHN KAKTO H3HCKBAHKMATA HA 3aKOHA
3a pasBHUTHE Ha aKajeMHYHua cperas Ha Penybmika bwiarapus u [lpasuinuxa 3a NpUiaraHeTo sy,
TaKa M JIOILJIHMTEIHUTE H3UCKBAHMA 32 npujobvBaHe Ha HAYHHM CTENEHH U 33 336MaHe Ha
akagemuunn gnexuoctH B UOTT, BAH. Vbemeno mapam [MOJIOKHWTEJIHA ouenka z2a
[IPEACTARCHUS TUCEPTALMOHEH TPyl ¥ OAKPEIsIM NPUCHHIAHETO HA HAYYHATa CTeneH ,,JIOKTop
Ha naykure™ Ha Jou. A-p Kapexun Jukpan EcMepsan.

Jara: 11.11.2024 Waroteun;

/zou. o-p I'eprana L. Anexcuesa/



OPINION

From a Member of the Scientific J ury (appointed by Order Ne PI-09-104/14.10.2024)
Gergana Emilova Alexieva, PhD, Associate Professor at the Faculty of Physies, Sofia
University “St. Kliment Ohridski”

on the Thesis for awarding the scientific degree “Doctor of Science, professional field 4.1,
""Physical Sciences", scientific specialty "Condensed Matter Physies",

Author of the Thesis: Karekin Dikran Esmeryan, PhD, Associate Professor at Institute of
Solid State Physics, Acoustoclectronics Laboratory, Bulgarian Academy of Seiences.

Title of the Thesis: “Non-wettable ra peseed oil soot ~ a multifunctional nanomaterial hel ping
the society to move forward”

1. Relevance of the scientific topic: This thesis provides an overview of the latest research on the
design, characterization. optimization. and applications of various superhydrophobic soot coatings
obtained from rapesced oil combustion. The topic corresponds to highly relevant area of the
material science and nanotechnology, related to societal challenges and global efforts for industry
decarbonization and need of new functional materials. for human benefit and care.

2. Is the candidate acquainted with the state of the art of the problem and the literature? The
accurate  presentation of the research. the analysis of the presented original results. the
comprehensive literature review of 433 sources. the received at the date of preliminary discussion
of the Thesis 104 independent citations of the publications included in it. the specializations in
leading rescarch centers in Great Britain and USA. the participation and management of scientific
projects. demonstrate the candidate's excellent understanding ol current research and problems in
the field.

3. Could the used methodology lead to achievement of the formulated goal and objectives?
To achieve the formulated goal and objectives. the candidate has sclected an appropriate and
mutually compatible research methods at a high and modern level. In parallel, original
experimental methods and approaches. aimed at creating innovative analytical sensors and devices
for harmless cryopreservation of living matter have. been developed and applied.

4. Brief analytical characterization of the research contributions in the Thesis: The results
presented in the Thesis reflect novel scientific achievements in the research of mechanisms of
passive biofouling and icing protection. based on rapeseed oil soot. with potential for applications
in maritime transport and aviation. reproductive medicine and cryobiology. Especially important
from an applied and scientific perspective are the contributions related to the influence of the
wetling properties of the solid interface for the successtul cryopreservation of living matter, as
well as the opportunities provided by rapeseed oil soot nanoparticles for the synthesis of new
functional biomaterials. Essential are also the contributions related to the proven efficiency of’
rapeseed oil soot-based coatings to inhibit microbial proliferation and icing, as well as of the
development of a non-wettable quartz microbalance coated with rapeseed oil soot as a sensor for
analysis of biomaterials.

5. To what extent the Thesis and the research results are personal contribution of the
candidate? The candidate is the first co-author and corresponding author of all 15 publications



which form the basis of the Thesis. Additionally. the candidate is the first co-author of the listed
inventions. This clearly proves his decisive contribution to the Thesis research.

6. Evaluation of the publications on the Thesis: The candidate is the first co-author in all applied
and published between 2019 and 2024 materials. All 15 publications are in refereed journals with
an impact factor, 10 of them are in Q1 journals (250 points), and the remaining 5 are published in
journals with quartile Q2 journals (100 points). Four inventions (100 points) are also attached. so
the total sum of points is 450. The presented citations list of the publications shows that the
requirements are also satisfied by indicator Ji: 208 points out of the required 140 according to the
ISSP-BAS rules. These indicators exceed the requirements for the "Doctor of Sciences" degree of
the ISSP-BAS. We can conclude that the candidate fully satisfies both the minimum national
requirements and the requirements in the ISSP-BAS Regulations.

7. Critical remarks: I have no critical remarks regarding the candidate and materials presented.

3. The Abstract correctly presents the basic investigations and scientific contributions of the
Thesis.

9. [ would like to ask the candidate, Assoc. Prof. Dr. K. Esmervan, the following question:
Could the opportunity to monitor overtones {apart from the fundamental frequency) and related
energy dissipations, which most of the modern QCM-D devices possess. be helpful for obtaining
novel and application-oriented knowledge about this materials class?

10. Conclusions: The presented Thesis. the abstract and the supporting materials confirm the
candidate‘s significant and original contributions with scientific and applied nature. Both the
requirements of the Law for the Development of the Academic Statt of the Republic of Bulgaria
and the Regulations for its implementation. as well as the additional requirements for acquiring
scientific degrees and for occupying academic positions of ISSP-BAS. are fully satisfied. 1 am
convincingly giving a POSITIVE assessment for the presented Thesis and support the awarding
of scientific degree "Doctor of Sciences” to Assoc. Prof. Dr. Karekin Dikran Esmeryan.

Date: 11.11.2024

/ Assoc. Prof. Dr. Gergana E. Alexieva/



