PELNEH3UA

10 KOHKYPC 32 3aeMaHe HA aKaJIeMUYHATA JUIBKHOCT ,,JI0I[eHT*

1o npogecuoHaJIHO HanpasJjeHue 4.1. PU3n4ecKH HAYKH, HAYYHA CHENMATHOCT
“Pu3nKa HA KOHJACH3MPAHATA MAaTEePHUA* 3a HYKAUTe Ha JabopaTopust
»AKYyCTOCJIeKTPOHUKA®, 00siBeH B /IB Ne61ot 2aBrycr 2019 . ¢

kanauaat: Kapexkun {uxkpan Ecmepsin, 1okTop, ri1. ac. B UHcTUTyTa 10 PU3NKA HA
TBBPAOTO TsJ10 —BAH.

Penensent: U3axk Maup busac, n1¢H, nencuonep.

J1-p EcMmepsiH yuacTByBa B KOHKYpCa ChC CIEIHUTE MaTepuanu: 16 craTuu, 0T KOUTO
14 ¢ ummnakT-akTop, ydactus B paboTaTa Ha IIeCT HAyYHH KOH(GEPEHIINHU, Ha JBE OT KOUTO C
YCTEH JIOKJIaJ], a Ha JPYTUTE YETHPH — C TOCTEPHH; yyacTue B paboTara Ha JJBa CEMUHApa,
OpraHU3UPaHU OT AAMUHUCTPATUBHOTO U HAY4YHOTO pbKOBOACTBO HA UDTT, uetnpu 3adaBku
3a MaTeHT, eJHa OT KOMTO Beye € MpueTa (clie]] IeM0o3upaHeTo Ha JOKYMEHTUTE TI0
KOHKYpCa).

KaxTo 6e npeasapuTeIHO IPOBEPEHO OT KYPUTO, HAYKOMETPUUHHUTE TIOKA3aTENIN Ha
W3MOI3yBaHUTE B KOHKYpCa MaTepHalid OTTOBapsAT HAa MUHUMAIHUTE HAIIUOHATHU
n3uckBanus, Ha n3uckBanusaTa B 3PAC — BAH u Ha u3nckBanusATa Ha IPUJIOKEHATa KbM
TO3H JJOKYMEHT TaOJIHIIa.

Bposr Ha my0iaMKyBaHUTE CTATUM Ha KaHJUATa MPeJu 3alluTaTa Ha JOKTOpCKaTa My
qucepranus € 3, a ciiesl 3aiurara 10 MOMeHTa - 19.

JoxonkoTo no3Hasam a-p Ecmepsn, cinen nocrensanero my B UOTT Toit pabotu
aKTHUBHO BBPXY Ch3/1aBaHE Ha CEH30pH Ha 0azara Ha KBapllOBa MUKPOBE3HA U BBPXY
W3CIeABAaHETO U MPUIIOKEHUETO Ha CBPBXXUAPOPOOHN OKPUTHSL.

W3cnensanusata Ha EcmepsiH 1 pe3ynTaTute OT T€3M U3CIEABAHUS MPUHAIEKAT HA

Hay4yHata oOmact [IpunoxxHa ¢usuka.

Kpatku OuorpamuHu JaHHU 32 KaHAUAATA
Kapexun Jluxpan Ecmepsia e poaen npe3 1984r. B Codwus. [Ipes 2009 r. 3aBbpiiBa

BUCIIIETO cH 0Opa3oBanue B MunHoO-I'eonoxkust Yuausepcurert ,,CB. MBan Puncku‘‘c



MarucTbpcka cTerneH 1o ,,Ilerponna ['eodusuka®. IIpe3 2011 r. craBa pe1oBEeH JOKTOPAHT B
NDTT-BAH. /lucepTaunOHHUAT My TPYJ € BbpXY MHE30PE30HAHCHU aKyCTUYHHU CEH30pH HA
0a3ara Ha TOBBPXHUHHHA U 00EMHU aKyCTUYHU BBIHH. [Ipe3 2014 r.3ammTaBa yCHenHo
muceptanusita cu. [loHacrosimem e rnaBeH acuctent B UDTT, maboparopus

»AKYCTOEJIEKTPOHUKA™.

OCHOBHHM HAYYHO-NIPUJI0KHH IIPHHOCH, C KOMTO KaAUIATHT Y4aCTBYBa B KOHKYpca
EcmepsiH kaHIuaaTCTBYBa B 00SIBEHHsI KOHKYPC 32 JIOIICHT Ha 0a3aTa Ha CIeIHUTe

neset npuHoca (popmynupoBkata € Ha EcMmepsin).

1. Cv30asane, uzyuasane u oxapaKmepusupane Ha yCMOUYUU noo 600a
C8PBLXXUOPOPOOHU NOKPUMUA OM 6b2NEPOOHU CANHCOU RPU CUHME3 OM NIAAMDBK HA 20PAULO
PAnUYHO 01uU0.

C nmoutu noapbYHU CPEACTBaA (UpEe3 peryarpaHe Ha pa3MepUTe Ha
BB3/IyX0-BCMYKATEIHUSI OTBOP Ha CIEIaIeH KOHYCOBUICH KOMUH) € IOCTUTHAT e(peKTHUBEH
METO/I 32 MOJIy4aBaHe Ha CBPbXXUIPO(HOOHH MOKPUTHSI OT CaXK/H, C JECHO peryaupyema
CKOpOCT Ha HapacTBaHe JeOenrHaTa Ha cliosi 1 0e3 orpaHHYeHHEe Ha pa3MepuTe Ha oOpasena,
3aI[0TO OTJIAraHeTo CTaBa OT ra3oBaTa (asa.

XapaxktepbT Ha To3u puHOoC onpeaensm kato: Cb3/JABAHE HA HOBU
KITACUDOUKALIMU, METOAM, KOHCTPYKIWWU, TEXHOJIOT1UN.

PesynraTurte 'OT TO3U MPUHOC MPEACTABIABAT YaCT OT ChABPIKAHUETO HA CIIEHATA
myOIuKaIus:

K. D. Esmeryan, C. E. Castano, A. H. Bressler, M. Abolghasemibizaki, R. Mohammadi,
Rapid synthesis of inherently robust and stable superhydrophobic carbon soot coatings,

Applied Surface Science 369 (2016) 341-347.

2. Pazpabomka Ha HO8 MUN CEPBLXXUOPOPOOHU NUE30PE3OHAHCHU CEH30PU HA
00eMHU 6bIHU (KEAPU0BA MUKDPOBE3HA) 3A OeMEKUUA HA 1eMAUGU OP2AHUYHU
Pasmeopumenu u OYeHKA HA AHMU-OUOAOXE3UGHUA NOMEHUUAI HA PATUYHU
¢ynKyuonannu nokpumus.

To3u TUI ceH30pu MO3BOJIABA IETEKTUPAHETO HA JICTIMBUA OPTAaHUYHU Pa3TBOPUTENN
Y IIpU BUCOKA BJIAXXKHOCT Ha Bb31yXa. [lopaau cBpbXxxuapopoOHus Xxapakrep Ha Be3HaTa TS

HE M03BOJISIBa HA BOAHUTE MOJICKYJIH Ja aAXe3upatr BbpXY Hes Mopajan KOeTo Te cliabo



BIIUSISAT HA HEWHUTE TIOKa3aHus. B pe3ynTar, CeH30pbT MOXKe J1a QYHKIIMOHHPA B CpeJia C
oTHOcUTenHa BiakHOCT HaJ 80-90 % Ge3 ToBa ChIIECTBEHO Aa BIOMIN (YHKIIMOHATTHUTE MY
rapamMeTpH (4yBCTBHTEIIHOCT, HUBA Ha IIIYM U pa3JieuTeHa cmocooHocT). [TocpencTBom
MOJIX OIS €KCTIEPUMEHT € T0Ka3aHo, Y€ TOpeonrcaHaTa CBpbXxuapohoOHa ceH30pHa
KoH(pUTypaius Moxe 1a ObJie U3IM0JI3yBaHa KaTO HHIUKATOP 32 OTChCTBHE WJIM HATTUYKE HA
Onoanxes3ust Wik aHTHOMOaaXe3usl.

XapaktepsT Ha To3u npuHOCc onpeneisim kato: Ch3JJABAHE HA HOBU
KITACU®UKALIMHY, METOU, KOHCTPYKILNU, TEXHOJIOI' .

Pesynrature "0oT TO3M MPUHOC MPEICTABIISABAT YacT OT ChIABPKAHUETO HA CIACTHUTE
myOIuKanuu:

D. Esmeryan, T. A. Yordanov, L. G. Vergov, Z. G. Raicheva, E. I. Radeva, Humidity
tolerant organic vapor detection using a superhydrophobic quartz crystal microbalance, [EEE
Sensors Journal 15 (2015) 6318-6325.

K. D. Esmeryan, C. E. Castano, M. Abolghasemibizaki, R. Mohammadi, An artful method
for in-situ assessment of the anti-biofouling potential of various functional coatings using a
quartz crystal microbalance, Sensors and Actuators B Chemical 243 (2017) 910-918.

3. Ilpuoooueane mna noeu @Gynoamenmannu NOHAHUA 34 AHMU-MUKPOOHUA
MEXAHU3BM HA CEPBXXUOPOPOOHUME ROKPUMUA OM 6D2TIEPOOHU CAHCOU

OO0pa3yBaHeTo U HapacTBAaHETO Ha OMOQUIM, ABIDKAIIO CE Ha a/IXe3usiTa Ha
MUKpPOOHU KJIETKU BHPXY Pa3IN4HU MOBBPXHOCTH, € €IMH OT IJIaBHUTE MEXaHU3MU 32
pasnpocTpaHeHUETo Ha OakTepramHuTe nHpeKuu. ToBa o0ycnaBs HHTEpeca KbM
W3CIIe/IBaHUS OT TO3U BUI.

EcmepsH e u3cnenBan epeKTUBHOCTTA Ha IeCOpOIMsATa HA YETHUPU BUA
CBPBXXUIPO(POOHH MOKPpUTHS cripsiMo [ paM-oTpuniaTesHusa OakTepuaieH mam Pseumonas
putida. TlonydeHnTe OT HETO pe3yNITaTH [TOKa3BaT, Ye UMa JIBa BUAA HaYaIHa
Ounoaaxe3us-oopaTuMa U HeoOpaTUMa U Y€ ChUIECTBYBAHETO UM € CBBP3aHO ChC CTPYKTypaTa
Ha CBPBXXUIPOPOOHOTO MOKPUTHE.

XapaktepsT Ha To3u npuHoc onpenesim kato: 1.Cb3JABAHE HA HOBU
KITACUOUKALMA, METOAU, KOHCTPYKIMU, TEXHOJIOI'MU. u 2.II0JIYHABAHE
N JOKA3BAHE HA HOBU ®AKTH.

PesynTature 'OT TO3M NPUHOC MPEACTABIABAT YACT OT ChABP/KAHUETO HA ClIeHATA

myOnMKanus:

K. D. Esmeryan, I. A. Avramova, C. E. Castano, I. A. Ivanova, R. Mohammadi, E. I.
Radeva, D. S. Stoyanova, T. G. Vladkova, Early stage anti-bioadhesion behavior of



superhydrophobic soot based coatings towards Pseudomonas putida, Materials&Design 160
(2018) 395-404.

4. IlIpuoodueane na HO6U NO3HAHUA 30 MEMNEPAMYPHAMA YYECMEUMETHOCH HA
nue3ope30HaHCHU CeH30pu PyHKyuonupauwu ¢ obemuu axkycmudnu 6vanu (OAB)

EsiMepsH e n3cneasan u TeMnepaTypHU 4YyBCTBUTEITHOCTH HA BETMYMHUTE, KOUTO CE
MEpAT C MME30PE30HAHCHU CEH30PH.

YcTaHOBEHO €, ye ako BbpXY KBaplla Ha Be3HATa ce HaHece CJION OT
XeKCaMeTHIIIN-CuIIoKcaH ¢ aedennHa ot 100-250 nm, 11e ce moyryun yacTuyHa
TEeMIIepaTypHa KoMIeHcanus (HaMasasiBaHe YyBCTBUTEIIHOCTTA HAa CUTHAJIA KbM
TEeMIEpaTypHUTE U3MEHEHUS) Ha MTMe30pe30HaHCHUTE ceH30pu. KommneHcanusra e mo-goope
M3pa3zeHa npu ceH3opuTe, QYHKIUOHUPAIIN C HAIIPEYHHU MMOBbPXHUHHU aKyCTUYHH BBIHU
OTKOJIKOTO TEXHUTE aHAJI03U, GYHKIIMOHUPAIIHU ¢ PeieeBr MOBBPXHOCTHU aKyCTHYHU BBJIHU.
Kannuaarst e npeuioxkui kadecTBeHO 00sSCHEHUE Ha SIBICHUETO.

[IpennoxeHn e MeToA, MO3BOJISIBAILl M3YUCIISIBAHE HAa TEMIIEPATypPHOTO MIOBEIEHUE Ha
M3MEpPBaHUTE BEJIMYMHU NPU 3a]a/IeHa CTOMHOCT Ha Jie0euHaTa Ha IOJMMEPHHUS CIIOH,
HaHEeCceH BbpXY KBaplia. ToBa mo3BoJIsSIBa U3MEpPBaHE U KOPUTHPAHE Ha TeMIlepaTypara mpu
OTYUTaHEe MOKa3aHUSTa HA BE3HATa.

XapaktepsT Ha To3u puHoc onpenessim kato:.IIOJIYHABAHE U JIOKA3BAHE
HA HOBU ®AKTH.

PesynTature ‘0T TO3M NPUHOC MPEICTABISABAT YaCT OT ChABPIKAHUETO HA ClIeTHATA

myOIuKanus:

K. D. Esmeryan, . D. Avramov, E. I. Radeva, Temperature behavior of solid polymer film
coated quartz crystal microbalance for sensor applications, Sensors and Actuators B
Chemical 216 (2015) 240-246.

5. Hog cenzop 3a 0emexkyusa Ha ORACHU 3aMbPCUmMENU 8 OKOTIHAmMA cpeoa

EcmepsiH e pa3paboTui ceH30p ¢ MpocTa KOHCTPYKIMS, KOWTO MOXE Ja JAeTeKTHpa
MHOTO HHCKHU KOHIICHTpAI[MM Ha OMAacHH 3aMbpPCUTENH (B YACTHOCT a30T€H OKHUC, C KOHTO
Ecmepsn e npoBexan excriepuMeHTuTe cu). CeH30pbT € ABYKOMIIOHEHTEH U CE€ ChbCTOM OT
enoKcuHa cMoia U caxau. [IbpBara chcTaBKka OocUrypsiBa MEXaHWYHATA SKOCT Ha CJIOs, a
BTpaTa — HEroBaTa CBPBXXUAPOGOOHOCT.

XapaktepbT Ha To3u puHoc onpeaensm kato: Cb3/JABAHE HA HOBU
KITACUOUKALINU, METON, KOHCTPYKIMH, TEXHOJIOI' M.



PesynraTute 'OT TO3U MPUHOC MPEACTABIABAT YaCT OT ChABPIKAHUETO HA CIIEHATA
nmyOnuKanus.

K. D. Esmeryan, V. Georgieva, L. Vergov, J. Lazarov, A superhydrophobic quartz crystal
microbalance based chemical sensor for NO2 detection, Bulgarian Chemical
Communications 47 (2015) 1039-1044.

6. Hoé memoo 3a mexanuuna cmaouausayus Ha cépvbXxXuopohoonu noKpumus om
8b271€POOHU CAHCOU.

EnHo oT wu3uckBaHMsATAa 3a HaJekAHa paboTa CEH30pUTe, pPa3paboTeHH OT A-p
EcMmepssH e TsAxHara MexaHM4YHa $KOCT. T € ycloBHE 3a CbhbXpaHSABaHE LEJIOCTTa Ha
CBPBXXUAPO(OOHNUS CIIOM OT BBITIEPOJHN HAHOYACTHUIM MPH TOTAISIHETO MY B M3CJIEIBaHTA
TedyHocT. PemieHueTo Ha TO3u mpoliieM, MpemiokeHo oT EcMmepsH, € cHHTe3upaHeTo Ha
THHBK TIOJIMMEPEH CJIOH BBPXY CBPBXXUAPOPOOHOTO mokputue. Taka MOMYyYEHHAT CIOU
3arasBa CBPbX-XUJIpOo(oOHUTE CU CBOMCTBA Oe3 monuMepHaTa 100aBKa Ja BiHsie ChILECTBEHO
BBPXY CUTHaJIa OT BE3HaTa.

XapaxTepbT Ha To3u puHoc onpeaensam karo: 1.Cb3JJABAHE HA HOBU
KITACUOUKALIMU, METOIU, KOHCTPYKIIMNU, TEXHOJIOI'MU u 2.II0JIYUHABAHE
N JTOKA3BAHE HA HOBU ®AKTU

PesynTature 'OT TO3M NPUHOC MPEACTABIABAT YaCT OT ChABPIKAHUETO HA CIIETHUTE
myOIuKauu:

K. D. Esmeryan, E. I. Radeva, I. D. Avramov, Durable superhydrophobic carbon soot
coatings for sensor applications, Journal of Physics D Applied Physics 49 (2016) 025309.

N. O. AspamoB, E. M. PameBa u K. /. Ecmepsin, Metox 3a craOunmzanus Ha
CBPBXXUIPO(POOHO TOKPHUTHE OT BBIJICPOJHU CAXKIW, 3asBKA 3a IATCHT, IOJajJcHa Ha
24.07.2015r, Codus, bearapust, Noel112063 — npeacroun u3aaBase.

7. Hoea eKkcnepumenmanna yYCmMauoeKka 34 KOHMPOIUPAH CUHmME3 HaA
OuamManmonooooen 6venepoo npu nucku memnepamypu (noo 300 °C).

ITpu npencTBsiHE Ha IBPBUS OT MIPUHOCHUTE, C KOUTO EcMepsiH yuacTByBa B KOHKYypCa,
Oe ommcaHa W3MON3yBaHaTa OT HETO EKCHEePHMEHTAJHAa YCTAaHOBKAa 3a HAHACSHE Ha
cBpbxxuapodoben cmoit or caxau. [Ipym emuH OT pexumurTe Ha oTiaraHe EcmepsH e
HabmomaBan TpanchopMmalys oT rpaguTonogo0eH KbM JUAMAHTONOA00EH BBIVIEPO] MPH
OTHOCUTEJIHO HUCKU TeMIepaTypH Ha IulaMbka oT nopsabka Ha 270 °C. Ta3u temneparypa
Ha (a30B IpexoAa OT IpapuT KbM TUAMAHT € B II'BTH MO-HUCKA OT JlOCEra M3MepeHara Ipu
CHHTE3 Ha AMaMaHTH OT TuiaMbK. Criopen EcMepsiH To31 pe3ynrar 3aratsa 3a HOB MEXaHH3bM
Ha opMHpaHe Ha Pa3IMYHUTE AITOTPOITHU (OPMH Ha BBIVIEPOAA B TOPSII IIAMBK.

XapaktepbT Ha To3u npuHoc onpenensam kato: 1.Cb3JABAHE HA HOBU
KITACU®OUKALMU, METOJAU, KOHCTPYKIIMU, TEXHOJIOT MU u 2.ITOJIYHABAHE
N JOKA3BAHE HA HOBU ®AKTHU



PesynraTure 'OT TO3M MPUHOC MPEACTABISIBAT YACT OT ChABP)KAHUETO HA CICTHUTE
nyOnuKanuu:

K. D. Esmeryan, C. E. Castano, A. H. Bressler, C. P. Fergusson, R. Mohammadi,
Single-step flame synthesis of carbon nanoparticles with tunable structure and chemical
reactivity, RSC Advances 6 (2016) 61620-61629.

K. D. Esmeryan, C. E. Castano, A. H. Bressler, M. Abolghasemibizaki, C. P. Fergusson, A.
Roberts, R. Mohammadi, Kinetically driven graphite-like to diamond-like carbon
transformation in low temperature laminar diffusion flames, Diamond and Related Materials
75 (2017) 58-68.

K. D. Esmeryan, C. E. Castano, R. Mohammadi, Interactions of superhydrophobic carbon
soot coatings with short alkyl chain alcohols and fluorocarbon solutions, Colloids & Surfaces
A 529 (2017) 715-724.

R. Mohammadi, C. E. Castano, K. D. Esmeryan and A. H. Bressler, “Rapid Synthesis of
Inherently Robust and Stable Superhydrophobic Carbon Soot Coatings”, USSN 62/287,973,
provisional patent filed on January 28, 2016.

R. Mohammadi, C. E. Castano, K. D. Esmeryan and A. H. Bressler, “Single-Step
Fabrication of Carbon Coatings with Tunable Structure and Chemical Reactivity”, USSN
62/299,070, provisional patent filed on February 24, 2016.

8. Ilonyuasane na noeu pynoamenmannu nO3HAHUA 30 RPOMUEOODIE0eHABAUUME
ceolicmea u OnMUYHAMA NPONYCKAUGOCM HA CEPLXXUOPOPOOHU noKpumus om
82/1EPOOHU CANHCOU.

ExcnepumeHnTHTe 32 OmnpezienisiHe CBOMCTBAaTa Ha CBPBXXUAPO(HOOHUTE MOKPHUTHS ca
MIPOBEICHU ChC CJIOEBE, MOJYYEHH MOCPEACTBOM METOJMKATa ONMCaHa MPH MPEACTaBIHETO
Ha II'bPBUS MPUHOC HA KaHAuzAarta. [Ipy ropeHe Ha panMyHO OJIMO CE OTJIaraT TPU BHUJIA CAXKAU
C pa3iaMyYHU CTPYKTypa U CBOMCTBA, BKJI. pa3jMyHa CTENEH HA OKUCIEHHE (XMMHUYEH ChCTaB).
EcmepsiH e ycTaHOBWIJ, Y€ CKOpPOCTTa Ha CKpexooOpa3yBaHE pacTe IpH HapacTBaHE Ha
CTENEHTa Ha OKUCJIeHue Ha caxaute. OCBEH TOBa pe3ysiTaTUTE My IOKa3BaT, uye Hai-ciaalo
OKHCIICHHTE CaXaW Morar na mpomyckar okoimo 10% ot cBemmHata B Onm3kara
uHppayepBeHa obsact. ToBa e HEOUaKBaH pe3ynTaT, UMANKU MpPEABHI, Y€ APYTHTE BHIIOBE
MOKPUTHUSL OT CEMEHCTBOTO Ha IpaUTONOJOOHMS BBIVIEPOJ] C TpU MOpPSABKA IO-Majka
nebenuHa Ha TMOKPUTHETO MpoIyckaT okojio 1-2% OT cBeTIMHaTa B ChIIUS JMANa3oH.
KanaunaTsT € npemiokuil KauecTBEHO O0sICHEHNE Ha TOBA SIBJICHUE.

XapakTepbT Ha To3u npuHoc onpexaensam karo: JIOJIYHABAHE U JIOKA3BAHE
HA HOBU ®AKTU



PesynTature ‘0T TO3M MPUHOC MPEICTABISABAT YACT OT CHABPIKAHUETO HA CICTHUTE
myOIuKauu:

K. D. Esmeryan, A. H. Bressler, C. E. Castano, C. P. Fergusson, R. Mohammadi, Rational
strategy for the atmospheric icing prevention based on chemically functionalized carbon soot
coatings, Applied Surface Science 390 (2016) 452-460.

K. D. Esmeryan, C. E. Castano, R. Mohammadi, Y. Lazarov, E. I. Radeva, Delayed
condensation and frost formation on superhydrophobic carbon soot coatings by controlling
the presence of hydrophilic active sites, Journal of Physics D Applied Physics 51 (2018)
055302.

K. D. Esmeryan, C. E. Castano, Y. I. Fedchenko, R. Mohammadi, I. K. Miloushev, K. A.
Temelkov, Adjustable optical transmittance of superhydrophobic carbon soot coatings by
in-situ single-step control of their physicochemical profile, Colloids & Surfaces A 567 (2019)
325-333.

K. D. Esmeryan, R. Mohammadi and C. E. Castano, “Enhanced Mechanical Strength of

Chimney Modified Carbon Soot Coatings through a Secondary Chemical Functionalization”,
USSN 662/323,967, provisional patent filed on April 18, 2016.

9. Paspabomeane na Ho6a naamgopma 3a OUEHKA HA KAYeCMEOMO HA YOGEUWIKU
cnepmamo3ouou.

EnnHo unTEpecHO npuiiokeHue Ha pa3padoreHuTe oT KapekuH excriepuMeHTaIHu
YCTaHOBKH € U3II0JI3YBAHETO UM 3a OIIPENEISTHETO NOCPEACTBOM KBApLIOBU MUKPOBE3HH.HA
KOHIIEHTPALIUATA U MOJABUKHOCTTA HA MBKKU TaMeTH (CIIepMaTO30UIH ).
CBpbxxuapo-PpoOHOTO MOKPUTHE MOBUIIIABA YyBCTBUTEIHOCTTA HA BE€3HATA, MO3BOJISIBANKU
JETEKIUS Ha YOBEIIKH CIIEPMATO30UIH MPU U3KIIOYUTEIHO HUCKH KOHLIeHTpauuu. OcBeH
TOBA, CUTHAJIBT OT BE€3HATA € HAITBJIHO Pa3IMYeH NPU MBPTBU U IIPU KUBU KIETKU. Te3n
pe3yJsITaTy oKa3Bart, ue U3INoJI3yBaHUTe OT O-p EcMepsH MeTonu morat 1a HamepsT

MPUIIOKCHUC B MECANLIMHATA.

XapaktepsT Ha To3u npuHoc onpeneisim kato: Ch3JJABAHE HA HOBU
KITACUOUKALIMU, METOAU, KOHCTPYKIWH, TEXHOJIOI' .

PesynraTure 'OT TO3U NPUHOC NPEACTABIABAT YAaCT OT ChABPIKAHUETO HA CIIEHATA
myOIuKanus:

K. D. Esmeryan, R. R. Ganeva, G. S. Stamenov, T. A. Chaushev, Superhydrophobic soot
coated quartz crystal microbalances: A novel platform for human spermatozoa quality
assessment, Sensors 19 (2019) 123.

Kputnunu 0e1e:xkn

1. EcMepsiH u3non3yBa MHOTO NMBTH (ppazata ,,CBPBbXXUAPOPOOHO MOKPUTHE™, HO B
JaJIeHUTe MU MaTepUaiy 3a KOHKypca a3 He HaMepux Je(UHULINS Ha TOBA MTOHATHE.



2. Paborata Om cmeyenmia ako KaHAUIATHT K30sArBalle Ja M3MOJI3YBa TEPMHUHA
,»PYHIAMEHTAJIHU TO3HAHUS".

3. MHoro ot sBIeHUsATa, U3y4aBaHU OT EcMepsH, ca TACHO CBbp3aHH ¢ XUAPOPOOHHS
edext. KakbB € pu3nuecKusT CMUCHI Ha TO3H ePeKT?

Hckam na OT6CJIC)K8., 49C¢ TE3U KpPUTUYHU OCIEeKKH MMPAKTUYCCKU HC BJIMAAT Ha
KaueCTBOTO Ha MPEACTaBCHATA MU 34 PCLCH3IIUPAHE pa60Ta.

[TyOnukanuuTe Ha KaHAWATa ca NMTHpaHu Hay 80 MbTH B HAyYHATA JIUTEPATypa, a
h-unznexkcwsT My e 6. ToBa nmokasBa, ye paboTure My ca Ouiu 3a0ess3aHu OT HayyHaTa
obmmHocT. Mckam Jja mojyepTasi, 4e TOW € MbPBU aBTOP B IIOYTH BCUYKHU MyOaukanuu. Tosa
MM IT03BOJISIBA J1a 3aKIi04a, 4e EcMepsiH nMa MHOTO CBIECTBEH MPHHOC MPH MOJTy4aBaHETO
Ha MIPEICTaBeHNUTE MO-TOPE PE3YITaTH.

SAK/IFOYEHME: Ananu3bsT Ha Hay4yHaTa OpoAyKUMs Ha A-p EcMmepsiH nokassa, 4e T
OTroBaps U HaAXBbpJs u3nckBanusTa B npaBuiHuka kbM 3PAC PB, 3PAC-BAH u na
NDTT-BAH 3a ycnoBusiTa u pefa Ha 3a€MaHe Ha aKaJleMUYHaTa JUTbXHOCT ,,JJOLIEHT .
[IpencraBeHuTe Mu MaTepraIu MO0 KOHKYpCa, TOCOUYCHUTE TPUHOCH U INYHUTE MU
BIIEUATJICHUS OT KaHAUAAaTa MU JIaBaT OCHOBaHUE J]a MPEeropbhbiyaM Ha HAYYHOTO XKYypH Ja
npennoxu Ha Hayunus ceBer Ha UDTT na npucsau Ha a-p EcmepsH akageMuyHara
JUTBKHOCT ,,IOLEHT" 110 npodecuanHo HanpasieHue 4.1 ,,Ou3ndyecku HAyKu', HayyHa
crienaaHocT “Pu3nKa Ha KOHJICH3MpaHaTa MaTepus ‘.

02.12.19r. Periensenr:

Codust /mommmc/



REVIEW

in the competition for the occupation of the academic position ""Associated
Professor" in professional field 4.1. “Physical Sciences”, specialty
"Condensed Matter Physics'" for the needs of the ""Acoustoelectronics"’
Laboratory, announced in State Gazette No. 61 of August 2, 2019 with
candidate: Karekin Dikran Esmerian, Ph.D. Assistant Professor at the
Institute of Solid State Physics - BAS.

Reviewer: Izak Mair Bivas, D.Sc., retired.

Dr. Esmerian participated in the competition with the following materials: 16
articles, 14 of which with impact factor, participation in the work of six scientific
conferences, two of them with oral reports and the other four with posters;
participation in the work of two seminars organized by the administrative and
scientific management of the ISSP, four patent applications, one of which has already
been accepted (after the submission of the competition documents).

As previously verified by the jury, the scientometric indicators of the materials
used in the competition meet the minimum national requirements, the requirements in
ZAS - BAS and the requirements of the table annexed to this document. The number
of published articles of the candidate before the defence of his doctoral thesis is 3, and
after the defence up to now - 19. As far as [ know Dr. Esmerian, since joining the
ISSP, he has been actively working on the creation of sensors based on quartz
microbalance and on the research and application of superhydrophobic
coatings.Esmerian's research and the results of these studies belong to the field of

Applied Physics.

Short biography of the applicant
Karekin Dikran Esmerian was born in 1984. in Sofia. In 2009 he completed his
higher education at the University of Mining and Geology “St. Ivan Rilski "with a
Master's degree in Petroleum Geophysics. In 2011, he became a full-time doctoral

student at ISSP-BAS. His dissertation is on piezoresistive acoustic sensors based on



surface and volume acoustic waves. In 2014 he successfully defended his dissertation.

He is currently Chief Assistant at the ISSP, Acoustoelectronics Laboratory.

Main scientific and applied contributions with which the candidate participates in the
competition
Esmerian applies for the Associate Professor's Contest based on the following

nine contributions (Esmerian's wording).

1. Creation, study and characterization of sub-hydrophobic carbon-black
carbon-based, hydrophobic, water-repellant coatings by synthesis from the
burning of burning rapeseed oil.

With almost handy means (by adjusting the dimensions of the air inlet opening
of a special cone chimney), an effective method of obtaining superhydrophobic soot
coatings is achieved, with an easily adjustable rate of increase in the thickness of the
layer and without limitation of the sample sizes, because the deposition is from the gas
phase.

I define the nature of this contribution as: CREATING NEW
CLASSIFICATIONS, METHODS, CONSTRUCTIONS, TECHNOLOGIES.The

results of this contribution form part of the content of the following publication:

K. D. Esmeryan, C. E. Castano, A. H. Bressler, M. Abolghasemibizaki, R.
Mohammadi, Rapid synthesis of inherently robust and stable superhydrophobic
carbon soot coatings, Applied Surface Science 369 (2016) 341-347.

2. Development of a new type of superhydrophobic piezorescent resonance
wave sensors (quartz microscale) for the detection of volatile organic solvents and
evaluation of the anti-bioadhesive potential of various functional coatings.

This type of sensor allows the detection of volatile organic solvents even in
high humidity. Due to the superhydrophobic nature of the balance, it does not allow
the water molecules to adhere to it, which is why they have little effect on its readings.
As a result, the sensor can function in environments with relative humidity above
80-90% without significantly impairing its functional parameters (sensitivity, noise

levels and resolution). It has been shown by a suitable experiment that the



above-described superhydrophobic sensory configuration can be used as an indicator
for the absence or presence of bioadhesion or antibioadhesion.

I define the nature of this contribution as: CREATING NEW
CLASSIFICATIONS, METHODS, CONSTRUCTIONS, TECHNOLOGIES.

The results of this contribution form part of the content of the following
publications:

D. Esmeryan, T. A. Yordanov, L. G. Vergov, Z. G. Raicheva, E. I. Radeva, Humidity
tolerant organic vapor detection using a superhydrophobic quartz crystal
microbalance, IEEE Sensors Journal 15 (2015) 6318-6325.

K. D. Esmeryan, C. E. Castano, M. Abolghasemibizaki, R. Mohammadi, An artful
method for in-situ assessment of the anti-biofouling potential of various functional
coatings using a quartz crystal microbalance, Sensors and Actuators B Chemical 243
(2017) 910-918.

3. Acquiring new basic knowledge of the anti-microbial mechanism of
carbon black soot hydrophobic coatings

The formation and growth of biofilm due to the adhesion of microbial cells
to different surfaces is one of the main mechanisms for the spread of bacterial
infections. This leads to an interest in research of this kind.
Esmerian studied the desorption efficiency of four types of superhydrophobic coatings
against the Gram-negative bacterial strain Pseumonas putida. The results obtained
show that there are two types of initial bioadhesion — reversible and irreversible and
that their existence is related to the structure of the superhydrophobic coating.

I define the nature of this contribution as: 1.CREATION OF NEW
CLASSIFICATIONS, METHODS, CONSTRUCTIONS, TECHNOLOGIES. and 2.
RECEIPT AND EVIDENCE OF NEW FACTS.

The results of this contribution form part of the content of the following
publication:

K. D. Esmeryan, I. A. Avramova, C. E. Castano, I. A. Ivanova, R. Mohammadi, E. I.
Radeva, D. S. Stoyanova, T. G. Vladkova, Early stage anti-bioadhesion behavior of
superhydrophobic soot based coatings towards Pseudomonas putida,

Materials&Design 160 (2018) 395-404.

4. Acquiring new knowledge of the temperature sensitivity of piezoresistive

sensors operating with volumetric acoustic waves (VAW)



Esmeryan investigated also the temperature sensitivities of the quantities
measured with piezoresonance sensors.

It has been found that if a layer of hexamethyldisiloxane with a thickness of
100-250 nm is applied to the quartz balance, partial temperature compensation
(reduction of the signal sensitivity to temperature changes) of the piezoresonance
sensors will be obtained. Compensation is better expressed in sensors operating with
transverse surface acoustic waves than their counterparts operating with Rayleigh
surface acoustic waves. The applicant has offered a qualitative explanation of the
phenomenon.

A method is proposed to allow the calculation of the temperature behavior of
the measured values at a given value of the thickness of the polymer layer deposited
on quartz. This allows the temperature to be measured and corrected when reading the
balance.

I define the nature of this contribution as: RECEIPT AND EVIDENCE OF
NEW FACTS.

The results of this contribution form part of the content of the following publication:

K. D. Esmeryan, I. D. Avramov, E. [. Radeva, Temperature behavior of solid
polymer film coated quartz crystal microbalance for sensor applications, Sensors and

Actuators B Chemical 216 (2015) 240-246.

5. New sensor for detection of dangerous pollutants in the environment

Esmerian has developed a simple-design sensor that can detect very low
concentrations of hazardous pollutants (in particular, nitrous oxide with which
Esmerian conducted his experiments). The sensor is two component and consists of
epoxy resin and carbon black. The first ingredient provides the mechanical strength of
the layer and the loss - its superhydrophobicity.

I define the nature of this contribution as: CREATING NEW
CLASSIFICATIONS, METHODS, CONSTRUCTIONS, TECHNOLOGIES.

The results of this contribution form part of the content of the following
publication.

K. D. Esmeryan, V. Georgieva, L. Vergov, J. Lazarov, A superhydrophobic quartz
crystal microbalance based chemical sensor for NO2 detection, Bulgarian Chemical
Communications 47 (2015) 1039-1044.



6. A new method for the mechanical stabilization of super-hydrophobic carbon soot
coatings.
One of the requirements for reliable operation of the sensors developed by

Dr. Esmerian is their mechanical strength. It is a condition for preserving the integrity
of the superhydrophobic layer of carbon nanoparticles when immersed in a test liquid.
The solution to this problem proposed by Esmerian is to synthesize a thin polymer
layer on a superhydrophobic coating. The layer thus obtained retains its
super-hydrophobic properties without the polymer additive to have a significant effect
on the balance signal.

I define the nature of this contribution as: 1.CREATING NEW
CLASSIFICATIONS, METHODS, CONSTRUCTIONS, TECHNOLOGIES, and 2.
RECEIVING AND EVIDENCE OF NEW FACTS

The results of this contribution form part of the content of the following
publication.

K. D. Esmeryan, E. I. Radeva, I. D. Avramov, Durable superhydrophobic carbon soot
coatings for sensor applications, Journal of Physics D Applied Physics 49 (2016)
025309.

N. 1. Aspamos, E. . Panera u K. JI. Ecmepsan, Merton 3a crabunmzanus Ha
CBPBXXUIPO(POOHO MOKPUTHE OT BHIVICPOJIHHU CAXK/IHU, 3asBKa 3a MATEHT, MOa/JIcHa Ha
24.07.2015r, Codust, bearapus, Ne112063 — release is forthcoming.

7. New experimental facility for controlled synthesis of diamond-like carbon at low
temperatures (below 300 ° C).

When presenting the first of Esmerian's contributions to the competition, he
described the experimental facility he used to apply a superhydrophobic soot layer. In
one of the deposition modes, Esmerian observed a transformation from graphite-like
to diamond-like carbon at relatively low flame temperatures of the order of 270 ° C.
This phase transition temperature from graphite to diamond is several times lower
than the one measured at flame diamond synthesis. According to Esmerian, this result
suggests a new mechanism for the formation of different allotropic forms of carbon in
a burning flame.

I define the nature of this contribution as: I.CREATING NEW
CLASSIFICATIONS, METHODS, CONSTRUCTIONS, TECHNOLOGIES, and 2.
RECEIVING AND EVIDENCE OF NEW FACTS



The results of this contribution form part of the content of the following
publications:

K. D. Esmeryan, C. E. Castano, A. H. Bressler, C. P. Fergusson, R. Mohammadi,
Single-step flame synthesis of carbon nanoparticles with tunable structure and
chemical reactivity, RSC Advances 6 (2016) 61620-61629.

K. D. Esmeryan, C. E. Castano, A. H. Bressler, M. Abolghasemibizaki, C. P.
Fergusson, A. Roberts, R. Mohammadi, Kinetically driven graphite-like to
diamond-like carbon transformation in low temperature laminar diffusion flames,
Diamond and Related Materials 75 (2017) 58-68.

K. D. Esmeryan, C. E. Castano, R. Mohammadi, Interactions of superhydrophobic
carbon soot coatings with short alkyl chain alcohols and fluorocarbon solutions,
Colloids & Surfaces A 529 (2017) 715-724.

R. Mohammadi, C. E. Castano, K. D. Esmeryan and A. H. Bressler, “Rapid Synthesis
of Inherently Robust and Stable Superhydrophobic Carbon Soot Coatings”, USSN
62/287,973, provisional patent filed on January 28, 2016.

R. Mohammadi, C. E. Castano, K. D. Esmeryan and A. H. Bressler, “Single-Step
Fabrication of Carbon Coatings with Tunable Structure and Chemical Reactivity”,
USSN 62/299,070, provisional patent filed on February 24, 2016.

8. Gaining new fundamental knowledge of the de-icing properties and optical
permeability of carbon black super-hydrophobic coatings.

The experiments to determine the properties of the superhydrophobic coatings
were carried out with layers obtained by the procedure described in the presentation of
the candidate's first contribution. When burning rapeseed oil, three types of carbon
black with different structure and properties are deposited, incl. varying degrees of
oxidation (chemical composition). Esmerian has found that the rate of frostbite
increases with increasing oxidation rates of soot. In addition, his results show that the
least oxidized soot can transmit about 10% of the light in the near infrared region.
This is an unexpected result, given that other types of coatings of the graphite-like
carbon family with three orders of magnitude lower coating thickness transmit about
1-2% of light in the same range. The applicant has offered a qualitative explanation
for this phenomenon.

I define the nature of this contribution as: RECEIPT AND EVIDENCE OF
NEW FACTS.

The results of this contribution form part of the content of the following

publications:



K. D. Esmeryan, A. H. Bressler, C. E. Castano, C. P. Fergusson, R. Mohammadi,
Rational strategy for the atmospheric icing prevention based on chemically
functionalized carbon soot coatings, Applied Surface Science 390 (2016) 452-460.

K. D. Esmeryan, C. E. Castano, R. Mohammadi, Y. Lazarov, E. 1. Radeva, Delayed
condensation and frost formation on superhydrophobic carbon soot coatings by
controlling the presence of hydrophilic active sites, Journal of Physics D Applied
Physics 51 (2018) 055302.

K. D. Esmeryan, C. E. Castano, Y. I. Fedchenko, R. Mohammadi, I. K. Milousheyv,
K. A. Temelkov, Adjustable optical transmittance of superhydrophobic carbon soot
coatings by in-situ single-step control of their physicochemical profile, Colloids &
Surfaces A 567 (2019) 325-333.

K. D. Esmeryan, R. Mohammadi and C. E. Castano, “Enhanced Mechanical Strength
of Chimney Modified Carbon Soot Coatings through a Secondary Chemical
Functionalization”, USSN 662/323,967, provisional patent filed on April 18, 2016.

9. Development of a new platform for assessing the quality of human sperm.

One interesting application of the Karekin experimental units is to use them to
determine, by means of quartz microwaves, the concentration and motility of male
gametes (sperm). The super-hydrophobic coating increases the sensitivity of the
balance, allowing detection of human sperm at extremely low concentrations. In
addition, the balance signal is completely different in the dead and in the living cells.
These results indicate that the methods used by Dr. Esmerian can find application in
medicine.

I define the nature of this contribution as: CREATING NEW
CLASSIFICATIONS, METHODS, CONSTRUCTIONS, TECHNOLOGIES.

The results of this contribution form part of the content of the following
publication.

K. D. Esmeryan, R. R. Ganeva, G. S. Stamenov, T. A. Chaushev, Superhydrophobic
soot coated quartz crystal microbalances: A novel platform for human spermatozoa
quality assessment, Sensors 19 (2019) 123.

Critical notes

1. Esmerian has repeatedly used the phrase "superhydrophobic coating", but in

my competition materials I have not found a definition for this term.



2. The work would benefitif the applicant avoided using the term "fundamental
knowledge".
3. Many of the phenomena studied by Esmerian are closely related to the

hydrophobic effect. What is the physical meaning of this effect?

Applicant's publications have been cited over 80 times in the scientific
literature and his h-index is 6. This indicates that his work has been noticed by the
scientific community. I would like to emphasize that he is the first author in almost all
publications. This leads me to conclude that Esmerian makes a very significant

contribution to the results presented above.

CONCLUSION: An analysis of Dr. Esmerian's scientific output shows that it meets
and exceeds the requirements in the regulations of ZRAS PB, ZRAS-BAS and the
IFTT-BAS for the terms and conditions of occupation of the academic position
"Associate Professor". The submissions to the competition, the contributions
mentioned, and my personal impressions of Karekin Dykran Esmerian give me reason
to recommend to the Scientific Jury to propose to the Scientific Council of the ISSP to
award the candidate the academic position of Associate Professor in the professional

field 4.1 "Physical Sciences", specialty in “Condensed Matter Physics”.

02.12.2019r. Referee:

Sofia /Signature/



