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PELHHEH3UA

[0 KOHKypC 3a 3a€MaHE€ Ha akaJeMU4Hara JUIbKHOCT JlomeHT no HampasieHue 4.1.
,»@PU3NYECKN HAayKH*, HayyHa crenuaiHocT: ,,Ou3nka Ha KOHJEH3MpaHaTa Marepus, 3a
Hy>XauTe Ha nabopartopus ,,Axycroenektpornuka“ kbM UDTT — BAH cpriacHo o0siBata B
JIB 6p.61 ot 02.08.2019 r. ¢ kangunat: Kapekun Jlukpan EcmepsiH, ri. ac. n-p B UOTT-
BAH.

Penensent: Becenun Crparmmios, npodecop, T0KTOp Ha GU3NYECKUTE HAYKH, IEHCHOHEP
1. OG0 onrcaHue Ha MPEICTaBEHUTE MaTepUaIn

KannunarsT yyacTBa B KOHKypca ¢ 06110 18 padotu, ot kouto 14 uHAeKcupaHu cTaTuu u 4

MaTEeHTHW 3asBKU. B Ta3u rpyma He ce BKIIOYBAT TPHUTE ITyOJIMKAIMU, W3IOI3BAHU B
JOKTOpCKaTa My JAMcepTanus, 3a JOKa3BaHE Ha KOSATO € MPUJIOKEH aBTopedeparbT U
nuruioMata. MiMa u TObITHUTEINICH CIIMCHK OT HAKOJIKO PabOTH U AOKJIAIN Ha KOH(EPCHIINN
0e3 WHJACKCHUpaHe, KOUTO He ce pasmiexaaT. OT 4-Te MaTeHTHW 3asiBKH OCTaBsIM 0Oe3
pasraexaane 3-Te 3asBKH 3a aMEPUKAHCKM MATeHTH IOpaau JMICa Ha J0Ka3aTeJCTBEH
Marepuajl W MPOCpPOYeHO BpeMe. B cbIoro Bpeme Objirapckara mnaTEHTHA 3asBKa
pasriaexaaM KaTo TOKY IO M3JSA3bBJ MAaTeHT ChC ChOTBETHO YBEJIMYEHHUE HA TOUYKUTE. B
KpaiiHa cMeTKa ce TojiydaBa Habop oT 14 uHaekcupanu ctatuu U 1 mareHT. Bceuukum
myOIuKanuu ca mo o0sBeHaTa CIEUATHOCT U He Ce BIDKIA ChBIAJCHHE Ha Pe3yITaTUTe
MOpaii Pa3HOCTPAHHUS XapaKTep Ha U3CIICIBAHUITA.

2. IlyOnukaruu npeau u clies mojydyaBaHe Ha Hay4Hata cteneH. OleHKa Janu KaHAuIaThT
OTroBapsi Ha MHUHUMAJHUTE HAI[MOHAIHU W3HUCKBaHHS M m3uckBaHusita B 3PAC-UDTT
CBIJIACHO MPUJIOKEHATa Ta0IuIIa.

Bewnuku pasriexxnanu myOiauKauu ca U3Je3Nd clief] oJIydaBaHeTO Ha HaydHaTa CTEIeH.
KannuaateT npeacTaBsi JaHHU 32 TOYKUTE UM ChITacHO Kinacudukarusata Ha WoS. [Topaau
pasznuuus U cleBalKy MPaBUITHUKA, TYK C€ IPUAbPKAM KbM JIpyrara Kiacuuxanus — Ta3u

Ha SCOPUS.

B rpymna B e npeicraBen XxaOmimTanmoHeH Tpy 1 ¢ 4 myOJIMKauy oT cnucanus ot rpyma Q1:
IEEE Sensors Journal, Sensors and Actuators B: Chemical, Applied Surface Science and
Materials Design.

B rpymna I' ca npencraBenu: 7 mybomukamuu ¢ Q1 (Sensors and Actuators B: Chemical ,
Journal of Physics D: Applied Physics (2), RSC Advances, Diamond and Related Materials,
Applied Surface Science, Sensors), 2 nyonukaru ¢ Q2 (Colloids and Surfaces A (2))u 1 ¢
Q4 (Bulgarian Chemical Communications). imaMe 1 HOBOHM3JIE3IUAT OBJITAPCKU MATEHT
ChC CIICTHHUTE JTAaHHU:

Meton 3a crabunuzanus Ha CBPbXXHIPO(POOHO mokpuTue OT BbrieponHu caxau (EN:
Method for mechanical stabilization of superhydrophobic carbon soot coatings)

November 2019, Patent: 66950 B1
Lab: Ekaterina Radeva's lab, Ivan Dimitrov Avramov, Ekaterina Radeva, Karekin Esmeryan,



3a KOWTO MpH MpEeCMATaHUATA MOCTaBsAM 25 Touku. KanauaateT € mpeactaBui oOmio 79
HE3aBHCHMH IUTaTa. MaJika 9acT OT TsIX ca BbpXY pabOTUTE My OT JOKTOPCKAaTa JUCEPTAIIHS,
HO THH KaTo ca M3JIe3JH Clie] Mpuao0uBaHe Ha HayyHaTa CTEINeH, T oTyuTaM. [lutaTure ca
B WHJCKCHUPAHH CIMCAHUS B YY)KOWMHA M HE BIKJAM OCHOBAHHS 3a PEAYKIHS B TOBa
oTHomeHue. H-uHaekchT Ha paboTuTe O3 aBTOIUTATUTE € ompeaeneH Ha 6. [lpaBu
BIIEYATIICHUE OBP30 HApACTBAIIUAT OPON HA MUTATUTE — CaMO PEe3 HACTOAIIATa TOAMHA TE
ca Hax 50 % ot oOmms Opoi. 3a MHTEpeca KbM HETOBUTE W3CIICIBAHMS CBHJICTEIICTBA U
($akThT, Y€ B TMOCJICIHUTE TOAMHH € KaHEH 3a PELEH3CHT B PEIuIla MPECTHKHU HAy4HU
cnucanus B mosiero. OOuusAT 6poil Ha TOYKHUTE MO TPYMH MMOKA3aTEeNH, KOWTO e MoJyyaBa
clie]] OTYMTAHE HA TOPHUTE OCOOCHOCTH, € TMPEJCTaBeH B JlOJIHATa TaOimua. Pesynrarure
KPaCHOPEUHMBO T'OBOPAT, Y€ KAaHIMAATHT VAOBIECTBOPSIBA KAKTO MUHHUMAJIHHUTE HALMOHAIHU
M3UCKBaHMs, Taka U Te3u Ha npaBwiHuka Ha UDTT. 3a orGens3BaHe e, ue Ta3u CIpaBKa €
HarpaBeHa 0€3 OTYMTaHEe Ha HIKOJIKO HOBOM3JIE3/ M MyOJUKaIMK Ha KaHIW1aTa B CIIMCAHUS
¢ Q1 u Q2, KouTO HE MPUCHCTBAT B PA3TIICIKIAHUS CITHCHK.

Tabmuma 3 (ot npaBuwiHuka Ha UDTT). CpaBHUTETHU TaHHU 32 MUHUMATHUTE U3UCKBAHU
TOYKM IO TPYNH ITOKA3aTed 33 KOHKPETHUS KOHKYpPC M HAYKOMETPUYHUTE [TAHHU HaA
KaH/AM/1aTa.

Bun Coeabpxkanre | Bug KOHKypC - TOIEHT
MOKa3aTeNn
IIpaBunnuk 3a | IIpaBunnuk  3a | Haykomerpuunu
MpuiaraHe Ha | IpujlaraHe Ha | JJaHHU 3a KaHuJaTa
3PAC - Pb 3PAC - UDTT
A ITokazaren 1 50 50 50
b [Tokazaren 2 - - -
B [Tokazaren 4 100 100 100
I Cyma oT 200 220 252
MOKa3aTeJINTe
oT 5109
I Cyma oT 50 60 158
MOKa3aTEeJINTE
ot 10 1o 12
E Cyma oT - - -
MOKa3aTeJInTe
ot 13 5o kpas

3. O6ma XAapaKTCPUCTHKA HA HAyUYHATa U HAYYHO-IIPUIIOKHATA JEMHOCT Ha KaHauaTa.

e ananu3upam No-noApoOHO XaOUITUTAIIMOHHUS TPy, Taka KaKToO TO BUXK/1aM Ha oHa Ha
BKJIFOYEHUTE CTATHH C aKI[EHT BbPXY TeMaTHYHATa UM OOBBP3aHOCT.

BT)FJ'IepO)]HI/ITe CaXXJIu, KaKTO U JpyTH CHCHI/I(l)I/I‘-IHI/I Marcepurai, ca U3BBECCTHU CHC CUIITHUTE
cu xuapodoOHU cBoiicTBa. Te ce mposBsIBaT MPH CHIPUKOCHOBEHHE C BOJHA KallKa IMOJ
KOHTAKTCH bI'bJI, KOUTO MPAKTUYICCKU U3KIIIOYBA OMOKPAHETO. OTTYK BB3HUKBA U TCPMUHDBT
cBpbxxupodooHocT. CBOMCTBOTO ce 00yCIaBs KaKTO OT CHJIMTE Ha B3aMMOJCHCTBHE, TaKka
1 OT peneda Ha CIIOos.



KanmupoarsT ce BKIIOYBA B Ta3W TeMa TIJIAaBHO BBHB Bph3Ka C JEHCTBHETO Ha
KBapIioBaTa MHUKPOBE3HA, KOSTO CHC CBOSITA YYBCTBHUTEIHOCT KBM OTJIOKEHH BBPXY
MOBBPXHOCTTA ¥ THHKHU CJIOEBE, € MHOTO TIOJIXO/ISI] HHCTPYMEHT KaKTO 32 U3CIICABAHETO HA
TaKWBa CIIOEBE, TaKa M 3a WU3IOJI3BAHETO UM B CCH30PHHS aHAIU3 U B JPYTH MPUIOKEHHUS.
OcHOBHA TPYAHOCT IIPH CIIOEBETE OT BHIIICPOJTHH CAKIU € HUCKATa MEXaHUIHA STKOCT, KOSITO
MPOU3THYa OT CJIA0MTE CHJIM Ha B3aMMOJCHCTBHEC MEXKIy YACTHIIUTE M IO3BOJISBA
OTMHBAHETO Ha CJI0s. B MbpBOHAYATHUTE U3CIICBAHUS HA KAHIUIATa U HETOBUTE ChaBTOPHU
or UDTT Tto3u npobieM e pemaBaH uype3 HaHACSHE BhPXY MOBBPXHOCTTA Ha KBAPIIOBUTE
pe3oHaTopu Ha 06a30B CJIOH OT EMOKCUAHA CMOJIa, KbM KOUTO CKIUTE OT MPEIMETHU CTHKJIIA
ca MpHUCHhEIMHABAHU Upe3 MexaHu4eH HaTtuck. M3cneasane ¢ AFM mokasBa, 4e moaydeHUsT
CIIOl MMa BHCOKAa TPAmaBOCT C TPaHyJIMpPAaHW YaCTUIM M TIOPH, KOETO JONpPHUHACS 3a
cBpBXxuaApodoOHOCTTa. MaKkap W HEAOCTATHYHO TEXHOJOTHYEH, TO3U METOJ| JaBa J0oOpH
pE3yJITaTH B U3CIEABAHETO HA BIMSHUETO HA BIAKHOCTTA HA BH3/lyXa BHPXY PE30OHAHCHUTE
XapakTepucTHKH. ToBa BIHMSIHHAE 3aTPYJHSIBA CHITHO JICHCTBHETO HA KBAPIIOBUTE PE30HAHCHU
CEH30PH 3a ra30Be, Thil KaTO Ce Hacarea BbpXy nosiesnus curtai. [lokaszano e, ue nmpu 90%
BJIQKHOCT YECTOTHUSAT OTKIIUK Ha XUAPOPOOU3UPAHUS PE30HATOP € S5 ITBTHU MO-HUCHK OT TO3H
Ha pe3oHaTop 0e3 cioii. ToBa Mmo3BoJIsBa MO-HATATHK JACTEKIIHS HA TAPU HA €TaHOJI, METaHOJI
Y U30MPOIIAHOJ C YyBCTBUTEIHOCT 3-6 IBTH MO BUCOKA OT Ta3W CEH30PUTE C IMOJIUMEPEH
cioii or HMDSO. IlomydenuTte pe3yiaTatH ca JOKA3aTENICTBO 3a KamaluTeTa, KOWTO
xuapodoomzupanute QCM umaTt B razoBara JACTEKIIUS.

B crpemexa na ce mogoOpu MeXaHWYHATa SKOCT Ha BBITICPOAHUS CIIOH KaHAMIATHT U
HeroBute cbaBropu oT VCU, CAILl, nzo0persBaT OpUrMHaIEH METOJ 3a HaHAcsHe, IpU
KOMTO MJIaMbKBT HAa TOPEHE CE BMECTBA B AJJyMHUHHEB KOHYC C OTBOp Ha BbpXa, HaJ KOMTO ce
pasnojara TBbpJaTa MOBBPXHOCT. Jlpyr OTBOp B OCHOBaTa MO3BOJISIBA KOHTPOJUPAHO
JOCTaBsIHE HA BB3AYX (Kucinopon). Hanecenute cioese, onpeseeHn Kato Moau(puImpanm,
ca CpaBHEHHM C KOHBEHI[MOHAIHU TakuBa (0e3 KOHYC) CbC cepusi OT €KCIIEPUMEHTAIHU
TeXHUKA. SEM-aHanu3pT mokasBa 3HAYUTETHO IMO-TOJIIMA I'bCTOTa HAa MOAW(DUITUPAHUTE
YaCTHUIM, KOUTO CHIIO TaKa ca CTONEHH, OTKBAETO U/IBA M MOBUIIEHATA MEXAaHUYHA SIKOCT.
JlaneHo e o0sicCHeHue, MOYMBAIIO HAa XapaKTEPUCTHKUTE HA TIAMbKa U HEITBJTHOTO TOPEHE B
koHyca. XPS-IaHHHTE couaT, 4e MpH TO3H TIPOLEC ce TMOHIKABA ChOTHOMEHHETO SP/SpS B
CTEeTIeHTa Ha XHUOpHIM3alMs Ha BpPB3KUTE, KOETO BOIU IO MO-W3SBEHA TETpaeapaiHa
(tmamaHTonoO00HA) (hopMa ¢ mocyeABaI0 MEXaHUYHO CTAraHe. Te3n 0coOeHOCTH BOAT A0
OCBIIECTBSIBAHE B MTO-HATATHIIHNATE M3CIIEABAHUS Ha (Da30B mpexo] rpaguT — qHaMaHT Ipu
3HAYUTEIHO MO-HUCKHU TeMIlepaTtypu oT gocera uspectHurte. [Ipu Tape-test uzciensanusra
OTHETUAT MOAU(DULIMPpaH MaTepuall € mo-Maiko ot 5%. Ta3u MexaHuuHa SKOCT, ChUETaHa C
BHCOKHsI TEMIT HAa HaHACSHE Ha CJIOsl, KAKTO U KOHCTPYKTHBHHUTE OCOOEHOCTH Ha METO0]a,
OTBapss BB3MOXKHOCTHM 3a Obp3aTa peanu3alus Ha Mal@bHU CBPBXXUAPOGOOHU
MOBBPXHOCTH C MOTEHIMAIHU WHAYCTPHAITHH MPUIIOKEHHUS.

[To-HaTaThK croeBe, MoTydeHu 1o To3u MeTol BbpXy QCM, ca n3noxeHn Ha IEWCTBUETO Ha
pa3IuYHu OMO-3aMBbPCUTENN — )KUBU MUKPOOPTaHW3MHU BbB BOJIHU Pa3TBOPH U € U3CIIeABAHA
aJxe3usarTa BbpXY MOBBPXHOCTTA U HelHaTa kuHeTuka. [lomydeHo e, ye HaTOBapBaHETO Ha
pe3oHaTopa ¢ 6romaca BOJM A0 TBBbPJE HUCKH CTOMHOCTH Ha MPOMEHUTE B 4YeCcTOTaTa U
CBIIPOTHUBJIEHUETO, T. €. PE30HATOPHT € HEUYBCTBUTEJIEH KbM HEMHOTO IPUCHCTBUE, B II'bJIHA
MPOTHBOIOJIOXKHOCT ChC CTaHIAPTHOTO moBeneHHe. OOsicHEHHeTo e, 4e XuApopoOHHUTE
CBOMCTBA Ha CJIOSI BOAAT 1O Pa3AeNsHETO My OT T€YHOCTTa 4Ype3 ThbHBK BB3IAYLIEH CIOU
(plastron), koiiTo CHITHO HaMaJIsIBa aKyCTUYHATA CHEPTHs, TOCTUTAIlla TSUHOCTTA U 3ary0eHa
B Hes. YacTUYHO OMOKpsIHE, KOETO BeJHara ce perucTpupa OT Be3HaTa, Bb3HUKBA CaMO aKo
HSIKOU OpPTraHU3MH YCIIEAT J]a C€ YCTAaHOBAT BbPXY INOBBPXHOCTTA Ha cios. Ha Ta3u ocHoBa
BB3HMKBAT MPHUBJIEKATETHUTE aHTH-aJXE3MOHHU CBOMCTBA Ha ci0s. Te3u u3cie/lBaHus ca
MPOABIDKEHH BBPXY IpaM-OTpullaTeNHUs OakTepuaieH mam Pseudomonas Putida, kato e
MOKAa3aHo, Y€ BBIVIEPOIHOTO MOKPUTHE BB3MPEMITCTBA PAa3MHOXKABAHETO HA OaKTEpUUTE U



HaMaJsiBa TSIXHOTO KOJMYECTBO C JBa MOPSAbKa B CPABHEHUE C OTJIAraHETO BbPXY
CTaHJIaPTHO YUCTO CTHKIJIO. OMOKpSIHE MMa caMoO B ITbPBUS Yac OT KOHTAKTa C pa3TBOpa, Ciell
KOETO YeCTOTaTa OCTaBa MPAaKTUYECKU IIOCTOSTHHA.

Karo 151110, nostydeHuTe TyK pe3yaTaTy HEIByCMUCIEHO cOYaT KaKTO Ba)KHUTE CBOMCTBA Ha
CBPBXXUAPO(YOOHUTE MOKPHUTHUS, TaKa U BH3MOKHOCTUTE Ha KBapIlOBaTa MHUKpPOBE3HA 3a
IIPELU3€EH KOJIMYECTBEH KOHTPOJI Ha aJX€3MOHHUTE IIPOLIECH B TEYHA CPE/la B pEaHO BPEME.

Pesynrature ot paboTHTe, BKIIIOYEHH B criomaraTenHara rpymna [', ca B chIMs TeMaTH4eH
IUIaH, [IOpaid KOETO He Ce pa3mIexaar TykK. Te ce chabpikaT B JTUCKYTHPAHUTE MO-I0JTY
IIPUHOCH.

4, HGHaFOFH‘IGCKaTa I[CﬁHOCT Ha KaHauaaTa OT Ha4daJIOTO Ha Kapuepara My.

KoHcynTanT Ha e€QWH JOKTOpPaHT M JBaMa JWIJIOMAHTU-MArucTpd IO BpeMe Ha
cnenuanuzanusaTa my BbB VCU-USA.

5. OCHOBHM Hay4HU U HAYYHO-IIPUJIO)KHU ITPUHOCH.

B cunTesnpaH BUI BUKIAM CIEAHUTE OCHOBHH ITPUHOCH HA M3CIICABAHUATA U PE3YJITATUTE
OT TSIX B pabOTHUTE HA KaHIU/IaTa!

- PazpaGotka Ha HOB MeTOA 3a HaHAcsHE HA MEXaHWYECKH CTAOMIIHO
CBPBXXUAPO(HOOHO BBINIEPOAHO TTOKPUTHE BBPXY TBBPAH MOBBPXHOCTHU. 32 pa3iinKa
OT M3BECTHUS METOJ HA HaHACsHE Ha CJoSd Ype3 MeXaHWYeH KOHTAaKT Ha
BBIJIEPOJJHUTE HAHOYACTUIM C HENBJIHO IMOJIMMEPU3UPAHA €MOKCHIHA CMOJja, TYK
CcTabWIn3alusaTa UM C€ OCBIIECTBSIBA Ype3 IUIa3MEHO HAaHECeH CJIOW OT TBBPIUS
nomumep HMDSO, ko#iTo mpoHUKBa B MPOCTPAHCTBOTO MEXKAY Yactuiute. Crosr He
HATOBapBa KBAPIIOBUS PE30HATOP U MOJXKE J1a Ce HaHACs IPU KOHTPOJIMPAHH yCIOBUS
U IapaMeTpH.

- PazpaboTka Ha HOBa cuCTeMa 3a HaHAacsiHE Ha MEXaHUYECKH CTaOMIIHO
CBPBXXUJIPO(YOOHO BBIVIEPOJHO NOKPUTHE BBPXY TBBPAM TMOBBPXHOCTH 0O€3
¢byHkunoHanu3anys. M3non3Ba ce HEMbIHO TOpeHe B KOHYCOBHMJIHA KaMmepa C
KOHTPOJIMPAHO MOJIaBaHe Ha KHCIOPO/.

- Eq)eKTI/IBHO [pujlaraHe Ha METOJa Ha KBapunoBaTa MHUKPOBC3HA 34 M3CJICABAHC Ha
MMpOHECUTC Ha aAXE3WA Ha Pa3IMYHU arcHTU BbPXY MNOKPHUTHETO, BKIFOYHUTCIHO
TAXHaTa KHHCTHUKA B TCYHA CpCla.

- JlokazaHO e, 4ye KBapIOB CEH30pP CBhC CBPBXXUJAPOPOOHO MOKPUTHE MOXKE JIa
¢byHKIIMOHNpa €PEKTUBHO B Cpe/la C BUCOKA BIAXKHOCT (OCHOBEH MPOOJIeM MpH Te3u
YCTpPOWCTBa), KAaTo JEMOHCTpHUpA TO-BUCOKA YYBCTBUTEIHOCT KbM JICTIUBU
OpraHWYHU ChEIUHEHUS OT PE30HATOPUTE C MOJTUMEPHO TOKPUTHE.

- U3ka3zana e uuesTa 3a paslensHe Ha MOBBPXHOCTTA HAa CBPBXXHUIpPO(oOH3MpaHus
pe30oHaTOp M M3CIeABaHATa TEYHOCT C THHBK BB3AylleH cioit ( plastron), xoiito
MOTHCKA BIUSHUETO M BBPXY pE30HAHCHUS OTKJIMK. Ha Ta3u 0CHOBa € JOKa3aHO aHTH -
3aMBbPCABAIIOTO (aHTHU-OMOAIXE3MBHO) JAEHUCTBHE Ha IOKPUTHETO B cpela ¢
MHKPOOPraHu3MH.

- Karo antures3a Ha TOPHHUTC U3BOJAU UJIBA Bb3MOKHOCTTA 3a JCTCKI WA HA MHOI'O HUCKH
HHMBa Ha aaxe3us, nJABallnl OT OTACIHU MHUKPOOPraHU3MHU, YpEC3 MPCIAU3BUKBAHC HaA
OMOKpSAHC Ha MNOBBPXHOCTTAa C MOCJICABAI] C(I)CKT BBpPXY PC30HAHCHUTC
XapaKTCPUCTHUKHU. Ta3u BB3MOKHOCT € ACMOHCTpHpaHa C U3CJIICABAHC Ha pPa3IMdHU
6aKTepI/IaJ'IHI/I I1aMOBC, KaKTO U IMOJABUKHU U HCITOJABUKHU YOBCUIKHU CTICPMATO30UIU.

- JlokazaHo € TPOTHUBOOOJICEHBAMOTO (MMPOTHBO3ACKPEKABAIIO) JIEUCTBHE Ha
BBIJIEPOJTHUTE CIOEBE, KOETO CE ChueTaBa ¢ MOJ00peHa MEXaHWYHA 3/IpaBUHA upe3



(GyHKIMOHATM3AIMS C €TaHON U (IIyOpOBBITIEPON 3a paboTa B TEXKKHU
eKCTIJIOATAIMOHHH YCIIOBHSL.

- Upe3 u3MeHEHUE Ha MOTOKA HAa KUCJIOPOJ B KOHYCOBHJHATa Kamepa € IOJIyueH
KOHTpOJIUpPaH (a30B MPexo/ 0T rpaduTono100HO ChCTOSHIE KbM JUaMaHTOIIOJOOHO
CbCTOSIHHE TIPU TEMIepaTypu Ha TOpPEHE OKOJO 5 MbTHU MO-HUCKH OT JOcera
n3Mepenute. [IpexoasT e m3cneaBaH 4pe3 aHANIW3 Ha CHEPrHATa Ha BPB3KUTE H
CTeNeHTa Ha XuOpuAn3auus ¢ (POTOeNEKTPOHHA CIIEKTPOCKOIIHS.

[Tonmyuyenure pe3ynraTu ChIbpKaT KakTo QyHIaMEHTaIHA 3HAYMMOCT, TaKa U MOTCHIIAA 32
MPUIOKCHNE B TexHUKara. [lopamu ToBa XapakTephT HA HAYYHUTE MPHUHOCU MOXKE Ja CE
OTHECE KbM CIIETHUTE KaTeropuu - popMmyaupane (000CHOBaBaHE) Ha HOB Hay4YeH IPoOIIeMm;
- Ch3/1aBaHE HA HOBW KJIaCH(PUKAIIUU, METOU, KOHCTPYKIIUHU, TEXHOJIIOTUH; - TIOJy4yaBaHe U
JI0Ka3BaHE Ha HOBH (paKTH; - IPUHOCHU 33 BHEIPSIBAHE: METOH, KOHCTPYKIUH, IIPEIaparu,
CXEMH .

6. OrpaxeHue Ha Hay4yHUTE MyOJIMKAlMM Ha KaHOWJAaTa B HallaTa W Yy>KJIECTpaHHA
nuTeparypa (M0 HETOBU JaHHU): - HAYKOMETPUYHHU TOKa3zarenu (Opod CTaTUU C MMIAKT
(dakTop, Opoit ruTaTH, h-uHIEKC).

Taszu unpopmanus e nageHa nogpoOHO B MyHKT 2.

7. HpI/I KOJICKTHUBHU HY6J'II/IKaI_[I/II/I Ja CC OTACIU IPUHOCHT HAa KaHAWJAAaTa, a IIPHU CUT'HAJI 3a
IIaruaTCTBO Aa €€ Aala€ CTAHOBUIIIC OTHOCHO HAJIMYUCTO HJIN JIMIICATA HA IIAaruatrCTrBO
(3PAC PB, u.10 (2)).

B pabotuTte, npeacraBeHn OT KaHAMIATa, € BH3NpPUETA CUCTEMaTa Ha MOAPEKIAHE CIIOPE.]
TEXECTTa Ha MPUHOCA B U3CIEABaHUATA, a He 10 a30ydeH pen. Cpen TIX HE BIDKIAM apyra
paboTa, B KOSITO TOM /1a HE € Ha ITbPBO MSICTO, OCBEH maTeHTa. KakTo W3siCHABaM I0-/10I1y,
TOBa 0OCTOSITENICTBO HE € ciydaiiHo. Crep 3amuTara Ha qucepranusata cu Kapekun moema
MHUIMATHBA Jla pa3BUBa M3CIICJBAHUSATA B TEMaTHYE€H M OPraHU3allMOHEH IUIaH, KOSTO
MOAIBPIKA U TOCETa.

8. Kputnunu Oenexku Ha peLeH3eHTa MO IMPEeICTaBEeHUTE TPYJOBE, BKIIOUUTEIHO U I10
JUTEepaTypHaTa OCBEJOMEHOCT Ha KaHIA1aTa.

Marepuanure 1o KoHKypca ca ohopMeHH o ipoOHO U npernusHo. B paznen I mpunocure ca
pasmpeneneH B 3 TEMaTUYHH TPYNH ChC CHOTBETHU myoOnukanuu. Cunram odaue, 4e Tazu
MOCTAaHOBKA HE € y/auHa 3a pazjena B - ,,xabuiuranroneH Tpya’, KbJIeTo € TpsiOBajo ja ce
HampaBM LSAJOCTHO M3IIOKEHHE C aKIIEHT BBbPXY TeMaTHUyHaTa OOBBP3aHOCT HA YETUPUTE
M3MOJI3BaHU pabOTH, KOUTO Jia C€ JajgaT B JIMTEpaTypHa CIpaBKa. BB3MPHETHAT U TYK
(dbparMeHTHUpaH TOMXOJ 3aTPyJHSBAa OlLlEHKaTa M W3UCKBA JOMBIHUTEIHH YCHIUS OT
perienzeHTa. M3BecTHH 3aTpyHEHUs] B pa30MpPaAHETO Ch3/AaBa U JIMICaTa Ha OOSCHEHHS 3a
TOBA KaK ca U3BBPILIECHU €KCIEPUMEHTATHUTE JEHHOCTH B CTATUUTE ChC CMECEHU KOJIEKTUBH,
HalpaBeHW CJej 3aBpbIaHeTo Ha KaHawaara. (O3HayaBa JIM TPUCHCTBUETO Ha
aMEpUKAHCKUTE KOJIETH, KakTo M yudacTueto uM B SEM-ananm3a, Hampumep, 4de ca
M3MpallaHd o0pa3y 3a aHaIM3 TPU TAX, KOETO BEPOSATHO OW CH3AAJI0 TPYAHOCTH OT
pa3iudeH xapakrep?

9. Jlnyan BHIEYaTIICHHS Ha PEUOCH3CHTAa 3a KaHauaaTa W JAPyru AJaHHU, HCIIOCOYCHU B
NpeaAXOAHUTEC TOYKH.

Bsx perieH3eHT Ha TOKTOpCKAaTa qUCcepTalis Ha KaHAWuIaTa Ha TeMa ,, | epMOYyBCTBUTEITHOCT
Y ONTUMU3AIMS HAa aKyCTHMYHH CEH30pH, W3IMOJN3BAIIM MOJMMEPHU U CBPBXXUAPOHOOHU
cnoeBe, UDTT, 2014 r. Tam 3a ipbB BT O0€ TUCKYTHpPaHA BH3MOKHOCTTA 32 OTYUTAHE HA
BJIIMSIHUETO HAa HAHECEHHs BBPXY KBapLOB pe3oHarop nommmepen ciaoii (HMDSO) Bwpxy
TeMIlepaTypHaTa YyBCTBUTEIIHOCT Ha pE30HAHCHATa YeCTOTa, UMAIlla IPSKO BIMSHUE BBPXY



YyBCTBUTEITHOCTTA HAa CBHOTBETHHS XWMHUYECKH CeH30p. Tam Oe U MmBpPBOTO
u3cieABaHe, WHUIMMPAHO IO BpeMe Ha M'bpBaTa CcleUUaau3anuss B AHINIHA, Ha
CBpBXXUAPO(HOOEH CII0i OT BBIIIEPOIHH CAX/I1, HAHECEH BhPXY MOBBPXHOCTTA HAa KBAPLIOBH
pPE30HATOPH € JTUCKYCHsSl BBPXY BB3AYIIHUA HHTEepdeic, Bb3HHMKBAIl IpPHU IOTAIsSHE B
TeuHocT. B mucepranusTa 6e n3moi3Bad METO]T Ha HAaHACSHE Ype3 CII0H OT EMOKCHIHA CMOJIa,
B KOWTO BBIVIEPOJHUTE YACTHUIIM C€ BIPa)JaT Ype3 MEXaHUUEH KOHTAKT. ToBa U3CleBaHe €
MOCTBT KbM MO-HATATHIIHUTE paO0OTH HAa KaHU/1aTa, B YaCTHOCT CIIOMEHATaTa I’bpBa padora
OT XaOWJIMTAIIMOHHUS TPYH, IOCBETEHA Ha M3CJe/IBaHe HA BIUSHUETO Ha BIaXHOCTTa. O1e
TOraBa B MEH C€ YCTAaHOBU BIeuyaT/IeHHETO 3a KapekuH KaTto 3a CHJIIHO MOTHBHpAH U
aMOMIIMO3€H MIIaJIeXK, IPEIIIPUEMUUB U ThPCEIll, KOETO CE€ MOTBbPKIaBa HAITBIHO U Cera OT
BCHYKH TE3M 3HAYMTEIHM PE3yJTaTH, MOCTHTHATH B TOJsIMAa CTEMEH OJiarogapeHue Ha
HeroBara WHHULMATHBA IMO-HAaTaThK. BaxkHo € ga ce orOenexxku B Ta3u Bpb3Ka cleqHaTa
nocieaoBarenHocT. Jlo 3aMHHAaBaHETO Ha CIEIJIOKTOpPCKa crenuanusainus BbB Virginia
Commonwealth University ca peaausupanu o010 5 myOIMKaIllil ¢ y4acTHE Ha KOJCTUTE Ha
Kapexun ot maboparopusita Mo aKycTroeleKkTpoHuka. [lo Bpeme Ha crenuanu3anusira U
HEMOCPEACTBEHO ClieJ] Hesl ca pealu3upaHd 6 MyOIuKalud ChC ChydacTHE CamMoO Ha
aMEpPUKAHCKUTE KOJIETH, a CJIe]] TOBA, CJIe]] 3aBPBIIAHETO, omie 4, B 3 OT KOUTO KOJIEKTHBUTE
ca cMeceHd, a B 1 — m3isuio Obarapcku. CunrtaMm, 4e B 3HAUUTEIHA CTENEH WU3BbPIICHUTE
n3cneasanus B CAILl HocsT Genera Ha nHMIMaTHBaTa Ha KapeknH, a mo-HaTaThK y HaC TOBa
BEYE € HAMMBJIHO Taka. B To3u TpeTu nepuoj Toi pa3mupsia reorpadusTa Ha y4acTHUIUTE,
karo BkirouBa kojeru ot XMTY, MOHX npu BAH, 6uonornueckus dakynrer Ha CY u
oomuuna ,Hanexma“ B Codusa. Jlokato B CAIIl ecrecTtBeHO € U3MOJ3BaHa
BHCOKOTEXHOJIOTHYHATa 0a3a Ha 1aboparopusra o Gpynkiuonanau matepuanu (XRD, EDS,
Raman, SEM, XPS, AFM, DSA wu T. H.), Yy Hac CbIIO Ca MPOBEACHH pEIUIla
eKCTIEpUMEHTAIHN JICHHOCTH Ha BHCOKO HHMBO, CBHJETEJICTBO 32 KOETO Ca PeaIM3UPAHHUTE
nyonukanuu. Kazpam BcH4ko TOBa, 3a Ja 00OCHOBa MPUEMCTBEHOCTTa B JEHHOCTUTE HA
KaHJM/1aTa ¥ YMEHHUETO MY JIa IPeHEeCe U pa3BUe y HAC TOJTYUYCHUS TIPH CHCIHATH3AIUNATE CH
B UykKOMHA OMHT. 3a MEH, MaKap U He OTOeNsI3aH, TO3U € MOKe OU Hal-Ba)XKHUAT MPUHOC, C
KONTO KaHAWZATHT y4acTBAa B TO3W KOHKypc. B Ta3m Bpb3ka TpsOBa na ce oTOenexu u
y4acTHETO Ha KaHAMJATa B TPU HAyYHU MPOEKTa — JABa HaIIM (PHKOBOIAUTEN) U EAHH
MeXayHapojaeH, Ha obma croitHocT 33000 nB. Kakto pa3bpax, ¢ 4yacT OT TUs CpPEACTBa €
3aKyTeH mpubop 3a U3MepBaHe Ha YECTOTaTa M ChIIPOTUBIEHUETO Ha KBAPIIOBU PE30HATOPU
(QCM-200), KOHTO € CHIECTBEH 3a U3CIICBAaHHUATA TI0 TEMaTHKATA.

10. MoTuBHpaHO U 5ICHO (OPMYIMPAHO 3aKIFOUEHHE.

ITo3oBaBaiiku ce Ha ropeusJioKeHUTe PaKTH, PA3ChKICHUA U U3BOIHM, KATErOPUYHO
npepjgaram Ha Hayunusi ceBer Ha UDTT nga m3depe ra. ac. n-p Kapexkun Juxpan
Ecmepsin 3a [loueHT B HayyHo HampaBJjeHue 4.1 “®dusnyeckn HayKu”’, HAydHa
CHenraJaHOCT “Pu3nKa HA KOH/ICH3MPaHaTa MaTepus”.

Hara: 18.11.2019 . PenenszeHr:
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REVIEW

on a competition for the occupation of the academic position Associate Professor in the
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 NS No. 61 of 02.08.2019 with a candidate: Karekin Dikran Esmeryan,
Assistant Professor, PhD at ISSP-BAS.

Reviewer: Vesselin Strashilov, Professor, Doctor of Physical Sciences, Retired

1. General description of the materials presented.

The applicant participates in the competition with a total of 18 works, of which 14 are
indexed articles and 4 patent applications. This group does not include the three
publications used in his doctoral dissertation, of which the abstract and diploma are
attached. There is also an additional list of non-indexed papers and conference papers that
are not being reviewed. Of the 4 patent applications, | leave out of consideration the 3 US
patent applications due to lack of evidence and expired time. At the same time, | consider
the Bulgarian patent application as a newly issued patent with a corresponding increase in
points. In the end, a set of 14 indexed articles and 1 patent are obtained. All publications are
of the declared specialty and no results match because of the diverse nature of the studies.

2. Publications before and after the degree. Assessment of the applicant's compliance with
the minimum national requirements and the requirements of the ISSP according to the
attached table.

All of the publications in question have been published since graduation. The applicant
submits points data according to the WoS classification. Due to differences and following
the rules, here I am sticking to the other classification - that of SCOPUS.

In group B, habilitation work is presented with 4 publications in journals from group Q1:
IEEE Sensors Journal, Sensors and Actuators B: Chemical, Applied Surface Science and
Materials Design.

Group I' presents: 7 publications with Q1 (Sensors and Actuators B: Chemical, Journal of
Physics D: Applied Physics (2), RSC Advances, Diamond and Related Materials, Applied
Surface Science, Sensors), 2 publications with Q2 (Colloids and Surfaces A (2)) and 1 with
Q4 (Bulgarian Chemical Communications). We also have a new Bulgarian patent with the
following data:

Method for mechanical stabilization of superhydrophobic carbon soot coatings,



November 2019, Patent: 66950 B1

Lab: Ekaterina Radeva's lab, lvan Dimitrov Avramov, Ekaterina Radeva, Karekin
Esmeryan,

for which | put 25 points in the calculations. The applicant submitted a total of 79
independent quotes. Few of them are on his doctoral dissertation, but since they came out
after graduating, | consider them. The quotes are in indexed journals abroad and | see no
reason for reduction in this regard. The H-index of works without self-citations is set to 6.
What is striking is the rapidly increasing number of citations - this year alone they are over
50% of the total. The interest in his research is also evidenced by the fact that in recent
years he has been invited as a reviewer in a number of prestigious scientific journals in the
field. The total number of points per group, which is obtained after taking into account the
above features, is presented in the table below. The results speak eloguently that the
applicant meets both the national minimum requirements and those of the ISSP regulations.
It should be noted that this reference was made without taking into account several newly
published publications of the applicant in journals with Q1 and Q2, which are not on the list
under consideration.

Table 3 (of the ISSP Regulations). Comparative data on the minimum required points by
groups of indicators for the specific competition and the applicant's scientometric data.

Type of | Content Competition — Associate Professor
indicators . . o
National Regulations of | Applicant’s data
regulations the ISSP
A Indicator 1 50 50 50
b Indicator 2 - - -
B Indicator 4 100 100 100
r Sum of 200 220 252
indicators 5
to 9
)i Sum of 50 60 158
indicators 10
to 12
E Sum of - - -
indicators 13
to end

3. General characteristics of the applicant's scientific and applied activities.

I will analyze in more detail the habilitation work as | see it against the background of the
articles included, with an emphasis on their thematic connection.

Carbon soot, as well as other specific materials, are known for their strong hydrophobic
properties. They come in contact with water droplets at a contact angle, which virtually
eliminates wetting. This is the origin of the term superhydrophobicity. The property is
determined by both the forces of interaction and the relief of the layer.



The candidate is involved in this topic mainly in connection with the action of the quartz
crystal microbalance. With its sensitivity to deposited on its surface thin layers, it is a very
suitable tool for both the study of such layers and for their use in sensory analysis and other
applications. A major difficulty with carbon soot layers is the low mechanical strength,
which results from the weak forces of interaction between the particles and allows washing
of the layer. In the initial studies of the applicant and his co-authors at the ISSP, this
problem was solved by applying mechanical pressure to the surface of the quartz resonators
with a base layer of epoxy resin to which the soot from glass slides was attached. AFM
study shows that the resulting layer has a high roughness with granular particles and pores,
which contributes to the excess hydrophobicity. Although not technologically advanced,
this method produces good results in investigating the effect of humidity on QCM
resonance characteristics. This effect makes the operation of the quartz resonant gas sensors
much more difficult as it overlaps with the useful signal. At 90% humidity, the frequency
response of the hydrophobized resonator is shown to be 5 times lower than that of a layer
free resonator. This further enables the detection of vapors of ethanol, methanol and
isopropanol with a sensitivity 3-6 times higher than that of sensors with polymer layers
(HMDSO). The results obtained are evidence of the capacity which the hydrophobized
QCMs have in gas detection.

In an effort to improve the mechanical strength of the carbon layer, the applicant and his
co-authors from VCU, USA, have invented an original method of application in which a
combustion flame is introduced in an aluminum cone with an aperture at the apex over
which the solid surface is placed. Another opening in the base allows controlled delivery of
air (oxygen). The applied layers, defined as modified, were compared with conventional
ones (without cone) with a series of experimental techniques. The SEM analysis shows a
much higher density of modified particles, which also seem fused, hence the increased
mechanical strength. An explanation is given based on the characteristics of the flame and
incomplete burning in the cone. XPS data indicate that this process reduces the ratio of sp2
/ sp3 in the degree of bond hybridization, resulting in a more pronounced tetrahedral
(diamond-like) shape with subsequent mechanical tightening. These features further lead to
graphite-diamond phase transition at much lower temperatures than known in previous
studies. In Tape-test studies, the removed modified material is less than 5%. This
mechanical strength, combined with the high rate of deposition of the layer, as well as the
structural features of the method, opens the possibilities for the rapid realization of large-
scale superhydrophobic surfaces with potential industrial applications.

Further, layers obtained by this method on QCM are exposed to various bio-contaminants -
living microorganisms in aqueous solutions and the adhesion to the surface and its kinetics
are investigated. It has been found that the loading of the resonator with biomass results in
too low values of changes in frequency and resistance, i.e. the resonator is insensitive to its
presence, in complete contrast to standard behavior. The explanation is that the
hydrophobic properties of the layer cause it to be separated from the liquid by a thin air
layer (plastron), which greatly reduces the acoustic energy that reaches the fluid and is
dissipated in it. Partial wetting, which is immediately recorded by the balance, occurs only
if some organisms manage to settle on the surface of the layer. On this basis, the attractive
anti-adhesive properties of the layer arise. These studies were continued on the gram-
negative bacterial strain Pseudomonas Putida, showing that the carbon coating inhibits the
multiplication of bacteria and reduces their amount by two orders of magnitude compared
to deposition on standard glass slides. There is only wetting in the first hour of contact with
the solution, after which the frequency remains practically constant.



In general, the results obtained here clearly indicate both the important properties of the
superhydrophobic coatings and the capabilities of the quartz microbalance for precise
quantitative control of processes of adhesion in liquids in real time.

The results of the work included in subgroup I' are in the same thematic plan and are not
considered here. These are contained in the contributions discussed below.

4. Pedagogical activity of the applicant since the beginning of his career.

Consultant for one PhD student and two Masters Degrees during his specialization at VCU-
USA.

5. Basic scientific and scientifically applicable contributions.

In a synthesized form, | can see the following main contributions of the work of the
applicant:

- Development of a new method for mechanically stable superhydrophobic carbon coating
on hard surfaces. In contrast to the known method of depositing a layer by mechanical
contact of carbon nanoparticles with a partially polymerized epoxy resin, their stabilization
is done here by a plasma-deposited layer of solid HMDSO polymer which penetrates the
space between the particles. The layer does not load the quartz resonator and can be applied
under controlled conditions and parameters.

- Development of a new system for mechanically stable superhydrophobic carbon coating
on solid surfaces without functionalization. Incomplete combustion in a conical chamber
with controlled oxygen supply is used.

- Effective application of the quartz crystal microbalance method to study the adhesion
processes of various agents on the coating, including their kinetics in a liquid medium.

- It has been proven that a quartz sensor with a superhydrophobic coating can function
effectively in high humidity environments (a major problem with these devices),
demonstrating a higher sensitivity to volatile organic compounds than polymer coated
resonators.

- The idea of separating the surface of the superhydrophobized resonator and the test liquid
with a thin air layer (plastron), which suppresses its influence on the resonance response,
has been rised. On this basis, the anti-contaminating (anti-bioadhesive) action of the coating
in a microorganism environment has been demonstrated.

- The antithesis of the above conclusions is the possibility of detecting very low levels of
adhesion coming from individual microorganisms by causing wetting of the surface with a
subsequent effect on the resonance characteristics. This opportunity has been demonstrated
with a study of various bacterial strains as well as motile and immotile human sperm.

- The anti-icing (anti-frosting) action of the soot layers has been proven, which is combined
with improved mechanical strength through functionalization with ethanol and
fluorocarbon for heavy duty operation.

- By changing the flow of oxygen in the cone chamber, a controlled phase transition from a
graphite-like phase to a diamond-like phase was obtained at combustion temperatures about
5 times lower than previously measured. The transition was investigated by analyzing the
bond energies and the degree of hybridization by photoelectron spectroscopy.

The results obtained contain both fundamental importance and potential for application in
the art. Therefore, the nature of scientific contributions can be classified into the following
categories: - formulation (justification) of a new scientific problem; - creation of new



classifications, methods, constructions, technologies; - obtaining and proving new facts; -
inputs for implementation: methods, constructions, preparations, schemes.

6. Reflection of the candidate's scientific publications in our and foreign literature
(according to his data): - scientometric indicators (number of articles with impact factor,
number of citations, h-index).

This information is detailed in paragraph 2.

7. In the case of collective publications, the contribution of the applicant should be
separated and, in the case of a plagiarism signal, an opinion should be given on the
presence or absence of plagiarism (ZRAB RB, Art. 10 (2)).

In the papers submitted by the applicant, the ranking system was adopted according to the
weight of the contribution to the research and not in alphabetical order. Among them, | see
no other work in which he does not come first than the patent. As | make clear below, this
is no accident. After defending his dissertation, Karekin took the initiative to develop the
research in a thematic and organizational plan, which he has maintained so far.

8. Critical notes of the reviewer on the submitted materials, including on the literary
awareness of the applicant.

Contest materials are detailed and precise. In section I, the contributions are divided into 3
thematic groups with relevant publications. However, | do not think that this approach is
appropriate for section B - ‘'habilitation work', where an overall presentation should be
made, with an emphasis on the thematic coherence of the four works used, to be referenced
at the end. The fragmented approach adopted here makes it difficult to evaluate and
requires additional effort by the reviewer. There is also some difficulty with the lack of
explanation as to how the experimental activities were carried out in the mixed team
articles made after the applicant's return. Does the presence of US colleagues, as well as
their participation in the SEM-analysis, for example, mean that samples for analysis have
been sent to them, which would probably cause various problems?

9. Reviewer's personal impressions of the applicant and other information not mentioned in
the preceding paragraphs.

| was the reviewer of the doctoral dissertation of the candidate on the topic "Sensitivity and
optimization of acoustic sensors using polymeric and superhydrophobic layers"”, ISSP,
2014. The possibility of taking into account the influence of a polymer layer applied on a
quartz resonator was discussed for the first time, the temperature sensitivity of the resonant
frequency having a direct effect on the sensitivity of the respective chemical sensor. There
was also the study, initiated during the first specialization in England, of a
superhydrophobic carbon soot layer deposited on the surface of quartz resonators with a
discussion of the air interface arising from immersion in a liquid. In the dissertation, a
method of epoxy resin deposition was used in which carbon particles were embedded
through mechanical contact. This study is the bridge to the applicant's further work, in
particular the aforementioned habilitation work on humidity impact studies. Even then, I
had the impression of Karekin as a highly motivated and ambitious young man, enterprising
and seeker, which is fully confirmed, even now, by all these significant results, largely due
to his initiative further. It is important to note in this connection the following sequence.
Before the time of postdoctoral specialization at Virginia Commonwealth University, a
total of 5 publications had been completed with the participation of Karekin's colleagues in
the acousto-electronics laboratory. During the specialization and immediately after it, 6
publications were realized with the participation of theAmerican colleagues only, and then,
after the return, 4 more, in 3 of which the teams were mixed, and in 1 - entirely Bulgarian. |



believe that to a great extent the research carried out in the United States bears the mark of
Karekin’s initiative, and further in our country it is already quite so. In this third period, he
expanded the geography of the participants to include colleagues from the University of
Chemical Technology and Metallurgy, IGIC-BAS, the Faculty of Biology at Sofia
University and the Nadezhda Hospital in Sofia. While in the US the high-tech base of the
Functional Materials Laboratory (XRD, EDS, Raman, SEM, XPS, AFM, DSA, etc.) has
naturally been used, a number of high-level experimental activities have also been
conducted in our country, as seen from realized publications. | say all this in order to justify
the continuity in the applicant's activities and his ability to transfer and develop in Bulgaria
the experience gained in his specialization abroad. For me, though not noted, this is
probably the most important contribution the candidate makes in this competition. In this
connection, the participation of the applicant in three scientific projects - two ours (head)
and one international, which worth a total of BGN 33000 should be noted. As | understand,
a device for measuring the frequency and resistance of quartz resonators (QCM-200) was
purchased with part of these funds that is essential for the research on the subject.

10. Reasoned and clearly worded conclusion.

Relying on the facts, considerations and conclusions outlined above, I strongly suggest
that the ISSP Scientific Council elect Assistant Professor Dr. Karekin Dikran
Esmeryan for Associate Professor in Scientific Field 4.1 “Physical Sciences”, Scientific
Specialty “Condensed Matter Physics”.

Date: 11/18/2019 Reviewer:

/Prof. V. Strashilov/
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