CTAHOBUINE

0 KOHKYpC 3a NpHUAOOMBaHE Ha aKaJeMHUYHOTO 3BaHHME ‘‘JIOLEHT MO MpOodheCHOHAIHO
HanpasiieHue 4. 1. ,,Ousnuecku Hayku”, CIEUANHOCT ,,Pu3KKa Ha KOHAEH3UpaHaTa MaTepus’,
3a HYX/IUTe Ha Jaboparopus “AkycToenekTpoHuka”, oossex B B 6p. 61 ot 02.08.2019r

Enuncteen kanaunar: n-p Kapexun Jlukpan Ecmepsn, rin.ac. B UncTutyT 1o gpusuka Ha
TBBPJOTO TsJI0 ,,Akaz. ['eopru Hamxakos”, BAH

Nzroreun cranosumieto: npod. Abu Andena [Tackanesa JlonueBa, UGTT BAH

EnuncTBen kanammar 3a o0siBeHHs: KOHKypce € ri.ac. a-p Kapekun Ecmepsin. Kapekun
EcmepssH ywacTBa B KOHKypca ChC CIEIHUTE HAydyHU aKTHBH: MO Tpymna mokaszarenu B - 4
HayyHu myonukaruu kateropust QL (cerimacuo mamnu or Web of Science), mybawukyBanu B
Applied Surface Science, IEEE Sensors Journal, Sensors and Actuators B Chemical,
Materials&Design. I1o masu epyna nokazamenu KaHOuOamvm cvoupa HeoOX0OUMUSL MUHUMALEH
opoii mouxu — 100. Ilo epyna nokazamenu I xamoudamem e npeocmasun 12 HaydHU
nyOonuKanuu, oT Kouto 3 - kareropus Q1, 6 — kareropus Q2, 1 — kareropust Q4 (cbriacHo
manan ot Web of Science), 2 cratum B MEKAyHapOIHH CIIMCAHUS HEHHICKCHPAHH B
CBETOBHOM3BECTHHM 0a3u NTaHHU C HayyHa HHQOpMalus, KakTo UM 4 MaTeHTHU 3asBieHus. B
mpoleca Ha KOHKypca 3a €JHO OT Te3W MpEeAJoKeHUs € M3JaJieH mareHT. ToBa MM JaBa
OCHOBAHHME J]a 3aBUIIIA TOUKUTE MO Tpymna nokazarenu ' ¢ 10 u te craBat 277, KOETO HaJABUILIABa
n3uckBanust oT UOTT munumym ot 220 1. TpsiOBa chio ga ce 0TOENEKH, Y€ MOBEYETO CTATHH
ca ChC CPABHHUTEIHO MalIbK Opoii (10 5) chaBTOPH, KaTO KAaHIUAATHT € IbPBU aBTOP BB BCUYKH,
KOeTo € Oe3CmOpHO J0Ka3aTelICTBO 3a CBIIECTBEHHS MYy IPUHOC B TMPOBEKIAHETO HA
EKCIIEPUMEHTUTE U aHallu3a Ha pe3ynrarute. KaHaumaTsT e mpencTaBui CuchK oT 79 ruraTta Ha
CTaTHHUTE, C KOUTO y4acTBa B KOHKYypca, C KOMTO cbOupa 158 1. B rpymna /I, T.e. 3HAUUTEITHO
MoBeYe OT MUHHMAJIHHUTE W3UCKBaHUs oT 60 T. Hail-nmTmpaHa oT cnucbKa ¢ MyOIMKalUA €
pabora N0.2 ¢ 19 nurara. Xupm-hakTopbT Ha TPEACTaBEHUTE B KOHKypca pabotu e 5. Haii-
00110, MpelCTaBeHUTE MO0 KOHKYypca HAyYHU aKTHBH YJOBIIETBOPSIBAT, a MO HIKOM MOKa3aTeslu
MpEBUIIABAT 3HAYUTEIIHO, MUHUMATHUTE U3nckBaHus kakto Ha 3PAC, taka u na UOTT-bBAH.

Hayunara neitHoct Ha K. EcmepsiH e xoHIeHTpHpaHa B o0nacTra Ha IOJTydaBaHE Ha
CBPBXXUIPOPOOHN TIOKPHUTHS, H3CICIABAHE HAa TEXHUTE COPOIIMOHHHM, AHTUMUKPOOHU H
MIPOTUBOOOJIEICHSBAIIM CBOMCTBA M BB3MOXKHOCTH 3a MPHJIOKEHHE B pa3nuyHu ceHzopu. [lo-
KOHKpPETHO, MPUHOCHUTE B MPEICTaBEHUTE IO KOHKypca 3a JOLIEHT JAOKYMEHTH MOrar jJa ce
00001IAT TaKa:

- Pa3paboTeHu ca OpUTHHAJICH METOJA M EKCIIEPUMEHTaTHA YCTAaHOBKA 3a TMOJy4aBaHE

Ha TOKpUTUA OT BBINICPOAHU CaAXKIAU, KOUTO IIO3BOJIIBAT 4YPC3 KOHTPOJIHPAHC
KOJMYECTBOTO KHCIOpPOJ, y4YacTBaIlo B Ipolleca Ha TOpPEeHe, Ja Ce KOHTPOIHUpaT



CBOWCTBaTa Ha IMOJYYCHHUTE MOKPUTHS, BKIFOUUTEIHO TAXHATA CBPBXXUAPO(GOOHOCT
Y TOJIIMa MEXaHWYHA CTAOMITHOCT.

- MUscnemBana e  BpB3Kara  MEKAY ~ COpOIMOHHUTE,  aHTUMHKPOOHH |
NPOTHBOOOJIEICHBAIIM CBOMCTBA HAa CIIOEBETE M TAXHATa Mopdoiorus, aedenrHa,
CTENCH Ha OKUCIICHHE, IPUpPOJia HA XMMHUYHHTE BPB3KH. Karo opuruHalieH pUHOC
Mora Jia orOeiexa yCTaHOBEHATa Bpb3Ka Mexay KommuectBoro O, B cpenmara 3a
ropeHe, XuOpHIM3aAIMATA HA BBIVICPOJHUTE BpPBH3KM M YBEIMUCHATA MEXaHUYHA
CTAaOWJIHOCT W anaxe3uss Ha XuJApoPOOHUTE BBIVIEPOJHHM CaXIU. [[pyr opuruHaicH
NPUHOC € W3CIEABAaHETO Ha AHTHMHUKpPOOHATa AaKTHBHOCT Ha TOKPHUTHATA OT
CBpBXXUAPO(GOOHN BBIIEPOAHH Cakau KbM OakTepuaicH mam Pseudomonas putida
Y U3SCHSIBAHE MPOICCUTE HAa OMOaIXe3Hsl.

- M3cnenBaHa € Bb3MOXKHOCTTa 32 MPHUJIOKEHHE HA COPOIMOHHUTE, aHTHMUKPOOHU M
IPOTHBOOOJIEICHIBAIIM CBOMCTBA Ha CBPBXXUAPO(YOOHUTE BBITICPOIHU CAXKIU B
CCH30pHHM YCTpPOMCTBa. 3a IENTa € W3CJICABaH CCH3OPHUST OTKIMK Ha KBaplOBa
MHUKpPOBE3HA, MOKPUTA ChC CBPBXXHIPOPOOHU BBITICPOJHH CAXKIU KbM Ppa3IUYHU
BBHIIIHU BB3ACUCTBUS. J[eMOHCTpUpaHa € BHCOKaTa YyBCTBHTEIHOCTTA Ha TE3H
CIIOEBE KBbM JICTIIMBU OPTaHUYHU CHEIUHEHHUS, JOPH B YCIOBHUS HA BUCOKA BIIAYKHOCT,
oOycioBeHa OT TsaxHara CBpPbXxxuapodoOHocT. IlokazaHa m oOscCHEHa € TIXHaTa
YYBCTBUTEITHOCT M KbM TPOIIECUTE Ha OWoanxe3ws. MHOTO MHTEpPECEH pe3ynTaT e
MOJYYCHHUSIT MPOTHBOIOJIOKEH CEH30pPEH OTKIIMK Ha KBaploBaTa MHKpPOBE3HA MNpPHU
HATOBapBaHE C MBPTBH WJIM IOJBM)XKHHU MBKKH TaMETH, KOETO OM MOIJIO Ja MMa
MOTEHIMATHO PUJIOKEHUE B PETPOTyKTHBHATA MEUIIMHA.

I'opensnoxeHoTo MU JAaBa OCHOBaHME Aa 00001 IPUHOCUTE Ha KaHUAaTa KakTo KaTo
(GbyHIaMeHTaJIHU, CBbP3aHH C MPUA00MBaHE HA HOBU 3HAHUSA U JOKa3BaHE Ha HOBU (DakTH, Taka U
HAy4YHO-TIPWJIOKHH, CBbP3aHU C MOTEHLUUATHOTO MPUJIOKEHHE HA MPUAOOUTUTE HOBU 3HAHUS B
CEH30pPHM YCTpOiicTBa Cc mmpoka obiact Ha ymoTpeba. IlocmeaHoTo Hamupa HOAKpena U B
IIPEICTAaBEHUTE IO KOHKypca | mareHT, u3ganeH B bbirapus u 3 nmaTeHTHH NPEASIOKEHUS B

CAIIL

Ha 6azara Ha mpencraBeHata wH(GOpMalUs W JOKA3aTEICTBEH MaTepuai 3a HaydHaTa
NEeWHOCT Ha KaHauJaTta Mora na 3akitoua, 4ye Kapekun EcmepsiH ynoBIeTBOpsiBA BCHUKHU
m3uckBanus kakro Ha 3PACPB, Ttaka u Ha [IpaBunnuka Ha UOTT 3a 3aemane Ha akajieMUYHATA
JUTB)KHOCT “morteHT”. VMmaiikum Tipeq BHJI TOPEM3IIOKEHOTO, YOEIEeHO TpernophbuBaM Ha
noynTaeMuTe WwieHoBe Ha Hayunus cwpBer Ha MHcTHTyTa 1O pM3HMKa HAa TBBPAOTO TAIO KBM
BAH na npucsnsar Ha a-p Kapexkun Ecmepsin akagemuunoro 3Banue ,,JJOLIEHT.

05.12.2019 Nzrorsui:
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(mpo¢. npu AnGena [Nackanesa)



Attitude of Reviewer

on a competition for the occupation of the academic position Associate Professor in the
professional field 4.1. "Physical Sciences"”, scientific specialty: "Condensed Matter
Physics", for the needs of the Laboratory "Acoustoelectronics” at the ISSP -BAS
according to the announcement in the Newspaper of State No. 61 of 02.08.2019 with a
candidate: Karekin Dikran Esmeryan, Assistant Professor, PhD at the Inst. Solid State Physics,
Bulgarian Academy of Sciences.

Reviewer: Prof. DSc. Albena Paskaleva, Inst. Solid State Physics, Bulgarian Academy of
Sciences

The only candidate in the announced competition is Assist. Prof. Dr. Karekin Esmeryan.

Karekin Esmeryan participates in the competition with the following scientific assets: by group
of indicators B - 4 scientific publications category Q1 (according to data from Web of Science),
published in Applied Surface Science, IEEE Sensors Journal, Sensors and Actuators B Chemical,
Materials&Design. In this group of indicators the candidate collects the required minimum
number of points - 100. In the group of indicators G, the candidate has submitted 12 scientific
publications, of which 3 - category Q1, 6 - category Q2, 1 - category Q4 (according to Web of
Science), 2 articles in international journals not indexed in world scientific information
databases, as well as 4 patent applications. In the course of the competition, a patent was issued
for one of these applications. This gives me a reason to increase the points in group of indicators
G by 10 and they become 277, which exceeds the requirement of the Inst. Solid State Physics
which is 220 points.
It should also be noted that most articles have a relatively small number (up to 5) co-authors,
with the candidate being the first author in all, which is indisputable evidence of his significant
contribution to the conduct of experiments and the analysis of results. The candidate submitted a
list of 79 citations of the articles with which he participated in the competition, with which he
collected 158 points in Group D, i.e. significantly more than the minimum requirements of 60
points. The most cited from the list of publications is work No.2 with 19 citations. The Hirsh-
index of the works presented in the competition is 5. In general, the scientific assets presented at
the competition satisfy, and by some indicators exceed significantly, the minimum of both
national and IFTT-BAS requirements.

K. Esmeryan's scientific work is concentrated in the field of obtaining superhydrophobic
coatings, studying their sorption, antimicrobial and anti-icing properties and application
possibilities in different sensor devices. In particular, the scientific contributions could be
summarized as follows:

- An original method and experimental setup for a production of carbon soot coatings
have been developed that allow the control of the amount of oxygen involved in the combustion
process, hence control of the properties of the coatings obtained, including their
superhydrophobicity and high mechanical stability;



- The relationship between the sorption, antimicrobial and anti-icing properties of the
layers and their morphology, thickness, oxidation degree, nature of the chemical bonds has been
investigated. As an original contribution, | can point the established relationship between the
amount of O, in the combustion ambient, the hybridization of carbon bonds and the increased
mechanical stability and adhesion of hydrophobic carbon soot. Another original contribution is
the study of antimicrobial activity of superhydrophobic carbon soot coatings towards the
bacterial strain Pseudomonas putida and the elucidation of bioadhesion processes.

- The possibility of applying the sorption, antimicrobial and anti-icing properties of
superhydrophobic carbon soot to sensor devices has been investigated. For this purpose, the
sensor response of a quartz microbalance coated with superhydrophobic carbon soot to various
external influences was investigated. The high sensitivity of these layers to volatile organic
compounds has been demonstrated, even under high humidity conditions, due to their
superhydrophobicity. Their sensitivity to bioadhesion processes is also shown and explained. A
very interesting result is also the opposite sensor response of the quartz microbalance when
loaded with motile or immotile male gametes. This finding has potential applications in
reproductive medicine.

The above allows me to summarize the applicant's contributions both as fundamental,
related to the acquisition of new knowledge and proving new facts, as well as applied, related to
the potential application of the acquired new knowledge in sensor devices with a wide field of
use. The latter is also supported with the patent issued in Bulgaria and 3 patent applications in
the USA.

On the basis of the information submitted by the applicant and the careful consideration
of his scientific contributions, | can conclude that Karekin Esmeryan satisfies all the
requirements of both the national as well as the ISSP-BAS regulations for the occupation of the
academic position of “Associate Professor”. Bearing in mind the above, | strongly recommend
that the Honorable Members of the Scientific Council of the Institute of Solid State Physics at
Bulgarian Academy of Sciences award Dr. Karekin Esmeryan with the Academic title "Associate
Professor™.
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Prof. DSc. Albena Paskaleva



