PELHEH3 U

10 KOHKYPC 3a 3a€MaHe Ha akaJeMUYHaTa JIBKHOCT JloneHT
1o crienuanHocT 4.1 du3uka Ha KOHAEH3UpPaHaTa MaTepus
(cwrimacuo obsiBara B JIB, 6poii 61 ot 02.08.2019 r.)
C KaHAMaT: . ac. A-p XaputioH Mapkap Hapanuksan B UOTT-BAH
Penensent: akanemuk adH Anexcanawp ['eoprues IlerpoB, moueren uinen Ha UDTT

1. I'n. ac. n-p Xapurtton HapanuksH (€IMHCTBEH KaHIUIAT) y4acTBa B KOHKypca 3a JOICHT C
o610 18 Hayunu myoOnukaruu (mokasaren ['7), v eaHa 3asBKa Ha MATCHT 3a U300peTeHue (B
nporenypa), Kakto u ¢ 6 myOJIMKauu OT JUCEepPTalUATa CH 3a HaydHO-00pa30BaTellHa CTEICH
,JJOKTOp®* (mokazaren B4). JIBe oT myOJauKaiMuTe ca MO MOJEKYJSPHO-ThUeBa CIUTAKCHS,
ocraHaimute 16 ca mo gusuka Ha TeyHuTe Kpuctanu. [lyOnukanuuTe ca HE3aBUCHUMH U HE CE
KOHCTaTHpa ChBMAJICHUE MEKY THX.

2. Bcnuku mybnukanuu u3BbH qucepranusaTa (18 Ha Opoif) ce mpueMar 3a pernensupane. Te3u
oT nuceptauusira (6 Ha Opoit) He ce peleH3upaT TyK (peleH3eHTHT Bede TH € OIICHMI), HO ce
uMaT OpeaBu] Npu 3akmtodeHuero. KanauaaTsT oTroBapsi Ha MUHMMAJIHUTE HAallMOHAJIHU,
aKaJeMHYHA U MHCTUTYTCKH M3MCKBAHMS MO HOPMATUBHH JOKYMEHTH, KaTO IO MOKa3aTelH
rpynu I' n JI € HayMIie 4yBCTBUTEIHO HA/IBUIIIABAHE.

3. O0ma xapakTepucTHKa Ha HaydHaTa M HAyYHO-TIPHJIOKHATA JEHHOCT Ha KaHAWJATa:
XapuTioH HapaguksH uma ABIrOroguillHa Hay4yHo-u3cienoBatencka (31 roaumHu) wu
TEeXHOJOru4Ha JeiHocT (8 rogunu). Toil € MarucTep no MmxeHepHa Qu3mka, CreHaTHOCT
Snpena texnuka, 3abpuri CY "Kmument Oxpuacku" npe3 1979 r. Ot 1980 go 1988 r. Toii
padoru B XMC (dpusuk-paauonokanus), Hayano npubopocrpoene-bAH (pbk. mabopatopus),
HutepkBapn (texHosor). IIpe3 1989 nocrenBa B UDTT karo H.c. Il cT., BnocimencTeue e
n36pan 3a rinased acucteHt (2004) u qokrop (2014). Muummupai € u € y4acTBal B 3 HAy4IHO-
n3cnenosarencku npoekra Ha UOTT ¢ HOHU u B 1 EBponeiicku npoekt MHEPA. YVuactean
€ B KOJIGKTUBH, MOJyYMJIM 2 HAarpaay 3a Hail-100pu Hayunu noctmwxenus Ha UOTT (2013 u
2019) u 1 3a Hail-oOPO MOCTHXKEHHE MO MEXTYHApOAHO chTpyAHndecTBO (2004). [loknanBan
e Ha 13 MeXIyHapogHH HAyYHH MEpONpHSTHS Yy Hac W B dYyxkOuHa. YmeH e Ha
TedHOKPHUCTATHOTO IPYKECTBO.

4. Ilenarornyeckara JeMHOCT Ha KaHAKWJAaTa OT HA4YalIo0ToO Ha kapuepara my: J[-p Hapaguksn e
4esl JeKIUU N0 (U3MKa Ha TEYHUTE KPUCTAIM U TeyHOKpucTanHa uHaukauus B TY-Codus.
PwvroBogun e enna nurmiomantka ot TY-Codust nmo temara ,,Ou3uKa U €IEKTPOONTHKA HA
TEPMOTPOITHHA TEYHU KPUCTAIH .

5. OCHOBHM Hay4HHU U HAYYHO-TIPUJIO’KHU IPUHOCH (32 BCEKH NPUHOC CE MOCOUBA KB/E CE
ChIBPKA), ChABPKATEITHO Ja Ce aHAIM3UpAT HayYHHUTE MOCTHXKEHHS Ha KaHAUaTa, KaTo ce
3asBU SICHO KAaKbB € XapaKTepbT HA HAYYHNUTE ITPUHOCH:

- popmynupane (0bocrhosasane) Ha HOBA XUNOmMe3a.

AHanu3upaHu ca BB3MOXKHHUTE MEXaHU3MH, YMPaBISBAIIM €IEKTPOKOHBEKTHBHATA
(EK) HecTaOuiaHOCT B cTaHAapTHA U JaTepaHa FT€OMETPUH B HEMATHUIIM C OIM3BK Sc MOPAIbK
(mputexaBamy npu oxynaxaaHe cMektuuna C dasza: [5,6,9,10, B-1, B-2, B-3]. IIpenoxen e
METOJI, OCHOBaBall ce Ha OM(dypKalMOHEH aHAIW3, 3a pa3rpaHUYaBaHE Ha JBaTa OCHOBHU
edekTa ympaBIsSBalld €ICKTPOONITUYHUTE CBOMCTBA HAa TaKWBAa HEMATHUIM - AMENEKTPUYHA
peopUeHTaNus U eJNeKTPOKOHBEKTUBHOCT [10]. B mombiHeHME Ha cTaHmapTHaTa TEOPHS €



MpeJCcTaBeHa HOBa, JIByMEpHA HHTEPIIPETAINS Ha eJICKTPOXUAPOJUHAMUYHATA HECTAOUITHOCT,
B KOSITO C€ OTYUTA €IIEKTPOIPOBOIUMOCTTA B CJIOSI.

3a mbpBY BT ca HAOJIOJABAHHU B JIATEPaTHA TEYHOKPUCTATHA T€OMETPHS TapaboInIHA
EK nennpurtu [5]. Ilpemioxen e equHeH 0600meH moaen Ha TepManan U EK nenaputu B
HeMaTHIHU ¢ 0sin3bK Sc nopsiabk [6, 9]. [TokasaHo e, 4e pacTebT Ha JCHAPUTHTE € UHIUKAIIHS
3a HEJIMHEEH JIUCUTIATUBEH MPOIIeC Jajied OT TEPMOJUHAMUYHO PaBHOBECHE. Y CTAHOBEHO €, Ue
tepmanaute U EK aeHapuTH ca MHIUKaMs Ha CyOKPUTUYHO NOBEJCHHE, KOETO € B OCHOBAaTa
Ha OudypkamuoneH edekr (,,pasienBaHe’” Ha KOHBEKTHBHO M XOMOIEHHO CBhCTOSHUE,
HaOJII01aBaHO KaTo TEKCTypHa OUCTaOMIIHOCT).

- 0oKa36aHe ¢ HO8U CPeOCmB8a HA CbUIeCMBeHU HOBU CMPAHU HA 8eye CbUleCmeysauyu HayuHu
obnacmu, npobiemu, meopuu, Xunome3u:

Upes nosnspuszaliioHeH aHaIU3 Ha a3UMYTaJHHS BI'bJI HA OTKIOHEHUE HA TUPEKTOpa B
paBHuHaTa Ha cios npu EK pexxum e Hamepeno, ye EK mopaxna HecTaOMITHOCT OT yCyKBaII[
Tum. Ype3 KoxepeHTHa JiazepHa AUGPAKIKS, IPU HOPMAIHO U KOCO MajJaHe, ca WU3CIeABaHU
JUHAMHYHUTE XapaKTEpUCTUKU B peXUM Ha enekTpokoHBekTMBHOCT Ha HTK ¢ 6mu3bk Sc
nopsiabk [B—1, B-2, B-3]. 3mMepeHoTO BpeMe Ha OTKIIMK € Ha MOPAABK MTO-MaJIKO, OTKOJIKOTO
TOBA B KJIaCUYECKUTE HEMATUILIH.

Wnentuduumpanu ca IpuHOCUTE Ha aMIUIUTYyIHAaTa KOMIIOHEHTA Ha AudpakiroHHATa
peleTKa, CBbp3aHa ¢ HeYeTHUTE TU(PPAaKIMOHHU MOPAIBIHN U Ha (pa3oBaTa pemieTka, CBbp3aHa
¢ yeTHUTE TopsAablU. OCBEH TUIMYHATA 32 KIACUYECKUTE HEMATUIM BTOpA XapMOHHYHA B
MoOJlyJiMpaHaTa MpeMHHala CBETJIMHA, 332 MbPBU IbT € MOJy4YeHa U YETBbpPTAa XapMOHUYHA.
OO6sicHeHHe Ha TE3U SIBJICHUSI C€ ChITIacyBa C MpeJIoKeHaTa HECTAOMIHOCT OT YCYKBalll THIL.
HanpaBena e olieHKka Ha AMHAMMKaTa Ha HEMATHLMTE ¢ OJU3BK Sc MOPSIBK U € MPEeaIoKEH
MexaHu3bM Ha EK.

- Cb30asane Ha HOBU KIACUDUKAYUU, MEMOOU, KOHCMPYKYULU, MEXHOIOSUU .

3a IBpBU BT ca perucTpupanu (HazoBH MPEXOau upe3 npuiarane Ha [IoBbpXHOCTEH
¢dorozapanos epexr (SPCE) B tepmorponnu TK u B nuorponnu TK Ha snunuana ocHoBa
(SOPC). IlpencraBeHo € u OOsACHEHHWE Ha MeXaHM3Ma Ha TO3M e(EeKT BCIIEJACTBHE Ha
MHAYLMPAHETO Ha JIBOCH CJIOH OT TOBapu Ha MHTepdeiica: TeueH KpUCTaa-TBBpI0 Ts10. Beska
NpoMsiHA BB (ha3aTa Ha TeUHUs KpucTai nmpomens curnana ot SPCE [16].

Cp3nazneHa e HOBa, €KCIIPECHA METO/AMKA 32 KOHTPOJ Ha (pa30BH MPEXOIH B TEUHU
KpUCT&JIM Bb3 OCHOBA Ha MOBBPXHOCTHUS (PoTo3apsoB edekT. MeToaukara € yCIEUIHO
npwiokeHa. [lo To3u moBox B beArapckoTO MAaTeHTHO BEAOMCTBO € MOJAJEHa 3asiBKa 3a
nateHT: BX. No: 112488/ 13.04.2017r.

- nonyyasaue u 00Ka3eéamne Ha Hosu Paxkmu:

AHann3upaHa € OCHOBHATa XapaKTepUCTHKAa Ha e(eKkTa Ha MOBBbPXHUHHA IaMeT:
aKTUBAallMOHHATa eHeprus Ha u3TpruBaHe. OLIEHEHO € eIeKTPUYHOTO U MEXaHUYHOTO ChbCTOSIHUE
Ha rpaHNYHaTa IOBBPXHOCT, OTTOBOPHH 3a UHAYLIMPAHETO WIX “U3TpUBaHETO” Ha mamerra [11,
B-4, B-6].

[Toka3zaHo e, 4e TOBbPXHUHHO OPHUEHTUPAHU €IHOCTEHHHU BBITIEPOJHU HAHOTPHOMUKU
HaHeceHH BbpXy SiO/ITO/cThKII0 MOBBPXHOCT, yCUIBAT eeKTa Ha MOBbpXHUHHA aMeT B TK
7OBA (heptyloxybenzoic acid), pecieKTUBHO eHeprusTa Ha ,,3aKOTBsIHE”, KOSTO CTaBa YETUPHU
nbTH To-TosisiMa ot Tasu Ha SiO/ITO/crvkio [B—4, B-6].

[TomyyeHn ca HaHOKOMIO3UTHH CMECH OT BOJOPOJO-CBBbP3aHM JUMEPHU TEUHU
kpuctanu NOBA, ciyskemy kaTo MaTpHIla ¥ HEME30I'€HHHU 100aBKU (€IHOCTEHHHU BbIJIEPOIHU
HaHOTpBOMuKkK) (SWCNT), rpadenoBu mocim (GFs), hydroxypyridine (HOPY),



perfluorooctanoic acid (PFOA) unu me3oreHHu takuBa (xomnectepuin 6enzoar (ChB) [9, B4,
B-5, 13, 14, 18].

Upez HNUYDT cnexkTpocKomusi U MHUKPOTEKCTYPEH TMOJSPU3AIMOHEH aHAIN3 €
YCTaHOBEHO, Y€ IpU HapacTBaHe Ha KoHLeHTpauusta Ha akuenropu (HOPY) mpu cmec ¢
nonopu (NOBA) Ha BOIOpOAHM BPB3KM C€ peaTU3UpaT MOCIEAOBATEIHO XHUPATIHU
HAJMOJICKYJIHA KOMIUICKCH U (u3mueH ren [9].

Hamepenu ca epekTMBHU KOHIIGHTpAlMM Ha ME30T€HHUTE J100aBKH, OCUTYpsIBAIlU
HeoOXoquMaTa CTEpUYHA M CHEPreTHYHa CHBMECTUMOCT MEXAy Mosiekynute Ha TK u
nobaBkara. Peructpupanu ca mpexoau OT axHpalHU KbM XUPAJTHU CHCTOSHUS (XUpajieH
cmekTuk C, BB3BpaTeéH HEMAaTUK M BB3BpPaTeH XHUPAJEH HEMATHUK), BKIIOUUTEITHO U
dbepoenextpuunus cMekTUK Cg (TeopeTudHo npejacka3zaHa oT de Gennes XxupanHa JABYOCHA
CMEKTHYHa (a3a, XapakTepu3upaila ce ¢ Bb3MOXKHO Haii-HHCKaTa cuMmeTpust C1 M IOCTOSTHHA
obemHa enmexTpuuHa moispuzanus) [B—4, B-5]. JletekTHpaHa € W3BBbH-PaBHHHHATA
NepMaHeHTHaA eNeKTpuyHa noisipusanus B Ce (aza u e onpeseseHa HeifHaTa ToJIeMUHa.

[TokazaHo e, 4ye M3MOJ3BAHETO Ha (PYHKIMOHAIM3UPAHU €IHOCTEHHU BBIJIEPOJIHU
HAaHOTPHOWYKM TIPU HM3TOTBSHE HA HAHOKOMITO3UTHTE BOJM JIO YCWJIBAaHE Ha CIIOHTAHHATA
obemHa depoenekTpuyHocT Ha cMekTu4Ha Cg dasza [13].

- NPUHOCU 3a 8HeOpsBaHe: Memoou, KOHCMPYKYUU, Npenapamu, cxemu u m.H.

[Ipenyioxken € MeToj 3a MoJiydyaBaHE Ha TOJMMEPHO IUCIEPTHpPaH TEUYEH KPHUCTAI
(PDLC), npu koiitTo 3aTBOpeHuTe B nonumepHara Mmarpuia TK “kanku’ ca XupaiaHu CTPYKTYpHU
¢ ¢epoenekTpuyHu cBoiicTBa. Upe3 ontuunu crnektpu Ha PDLC, cHetn Ha oTpaseHa U
MpeMHHAJa CBETJIMHA, IPU PA3IMYHU TEMIIEPATypH € MOKa3aHO BH3MOKHOTO UM MPUIIOKEHUE
B MPOTUBOMOKApHATA U TEMIIEPATyPHO-UHIUKATOpHA TeXHUKH [3,7, 8].

[IpensoxeH € onTUYeH METOJ 32 KOHTPOJ Ha MOAPEKIAaHETO Ha HEMAaTHYHHUTE TCUHU
KpUCTaJIA B ONTHYHHU BJIAKHA HA OCHOBaTa Ha (hoToHHU KpucTamu hopmupanu B TK cpema [12].
Peanusupano e enekTpuyHO-KOHTpoiupaHo bperoBo pasceiiBaHe (eIeKTpHUUEH KOHTPOJ Ha
MOCOKaTa Ha XHpajHaTa OC) MPU PA3IMUYHU XUPATHU CTHIKM M OT TaM Ha IIMpHUHATA Ha
3a0paneHnara ()OTOHHA 30HA.

[IpoBenenu ca ekcriepuMeHTH ¢ rpadeHOBH MOHOCIIOEBE, HAHECEHU KaTo EJIEKTPOJIN 3a
€JIEKTPUYHO YIPABJICHHE HA TEYHOKPUCTATHA KJIETKA, 3aMECTBAIIM MOIYJISPHUTE €IEKTPOIN
or ITO. ITlocturHato € MHOTO HHCKOBOJTOBO €JIEKTPUYHO BB30OYyxkmaHe ~ 0.4 V/um u
€JIEeKTPUYEH OT3BYK B CKajlaTa HA MUKPOCEKyHIuTe. Pe3ynaratuTe OT T€3M HM3CIEABaHUA ca
noxnaaBanu Ha VIII xourpec ,,Hanonayka u nHanorexnonoruu‘, [Torcaam, 2018 r.

6. OTpakeHHe Ha HAYYHHTE ITyOJIMKAIMY Ha KaHIWaTa B HAIIATa U 9y’KJIeCTpaHHA JIUTepaTypa
(TI0 HEerOBHW AaHHU):

- HayKomempuuHu noxazamenu: bpoi cratuu ¢ UMmakT ¢akrop - 13, 6poit murat — 0610 75,
OT KOUTO 27 1o AucepTaiusTa u 48 U3BbH qucepramusra, h-unmexc - 6).

- 6u0 Ha yumamume: KaHAUIATHT HE € MPEACTABUII KOS HA CHIIECTBEHU IIUTATH; [IUTATUTE
OT CIHCHhKA My Ca B aBTOPUTETHH, BUCOKO-UMITAKTHU CIIUCAHUS, U OT YTBBPJECHHU aBTOPU B
obriactTa; OposAT Ha LUTATHTE Bapupa THMHYHO OT 1 70 4 1uTaTa Ha CTATUS; OTKPOSBAT CE
cratuu S 1 6 mo qucepranusaTa — ¢ mo 10 uurara u ctatug 9 u3BbBH AUcepTanuaTa — ¢ 24 nurara.

7. HpI/I KOJIEKTHUBHHU ny6m/11<au1/m Ja €€ OTACIIU MMPUHOCHT HAa KaHAWAAaTa, a IIpHU CUIrHall 3a
IJIarMaTcTBO J1a C€ JaJe€ CTAHOBHUILE OTHOCHO HAJIMYUETO WJIM JIUIICAaTa Ha IJIaruaTcTBO
(BPACPB, un.10 (2)).

Bcenuku npeacraBenn myOiuKaiyy ca B KoJeKTuB. CaMOCTOSITETHU CTaTHH KaHAUIATHT
He mpencraBs. bposat Ha aBTopuTe € OT 3 1m0 7, Karo Hail-uecto ca 4 aBTopu. Mexmy



ChaBTOPUTE JINYAT ABTOPUTETHH MUMEHA HA HAIIU U YyXIU CIIEHUAIMCTH, HA IBPBO MSACTO Ha
HEroBHs Hay4deH pbKoBoauTen mpod. Munko IleTpos.

HezaBucuMo OT KOJEKTHBHHS XapakTep Ha paboTHTe, BOACUIMAT MPUHOC HA [I-p
HapanuksaH 1o OTHOLIEHME Ha EJIIEKTPOONTHYHUTE EKCIEPUMEHTH U TEOPETUYHOTO UM
o0sicCHEeHUEe MOKE JIECHO Ja ObJie OTKpOeH. Te3u MpUHOCH, U3THKHATH MO-TOpe, ca JI0 rojsma
CTereH HeroBo coOCTBeHO peno. CraTuWTe AEMOHCTPHpPAT OCBEH BCHYKO JAPYro H
CIOCOOHOCTTa Ha KaHJuAaTa J1a paboTH B €KUIl, KaTO IPU MHOT'O acleKTH MOKa3Ba BoJella U
OpraHu3Hparia poss.

8. Kputnunu Oenexku Ha pElEeH3eHTa MO IMPEJICTABEHUTE TPYJOBE, BKIIOYUTEIHO H IO
JUTEpaTypHaTa OCBEJOMEHOCT Ha KaHIUAATA:

KanaunateT € moOpe 3amo3HaT ¢ JuTepaTypara M yMeJIO HAalWIBa HEPELICHUTE
BBIIPOCH, KOUTO U3SICHSBA B COOCTBEHUTE CU M3CIIC/IBAHUS.

9. JIlmyHmM BIIEYATIICHHUS Ha PCOCH3CHTA 3a KaHJAuJgaTa W JApyru JaHHH, HCIIOCOYCHU B
IPEAXOAHUTE TOUKHU .

JInyHuTe MU BII€YATICHUS OT a-p Hapa,[[I/IKHH, 3allOYHaJIn OT PCUHCH3HUPAHCTO HaA
HEroBara AuccpTanusa 3a CTCIICHTA ,,IlOKTOp“ U OPOABILKHUIIM B KOJICTHAJIHO O6HIYB3.HC Ha
CCMHHApHU, IKOJHU U KOH(bepeHI_II/II/I, Ca U300 ITIOJIOXHMTCIIHU. I[-p Hapa,Z[I/IKHH € HaTpynal
3HAYUTEJICH OIMT B 00JIacTTa Ha (1)I/I3I/IKaTa Ha TCHHUTC KPUCTAJINU MU CC IOJI3BA CHC 3aCIIYKCHO
YBaKCHHUC U ITPU3HAHUC OT TCHHOKPUCTAJIHOTO O6H.I€CTBO.

10. MoTuBupaHO  SCHO POPMYITUPAHO 3aAKIIOUCHHE.

I'n. ac. HapaguksiH neMoOHCTpUpa BbB TO3M KOHKYPC MOJYEPTAHO HAYYHO M3PACTBAHE
CJIed HEroBaTa 3alllMTa, ¥ IOATOTBEHOCT 33 XaOUIUTALIHS.

C ornen Ha (akTa, 4e KaHIUAATa OTroBaps Ha BCUYKMA M3WCKBAHMS HA 3aKOHA U
MPaBUJHUIIATE KbM HETO, M CE MPEACTaBs C MIMPOKA MAIUTPaA OT KaYECTBEHU Pa3pabOTKH IO
¢u3KKa HA TEYHHUTE KpHUCcTand, npeaaram Ha [lountaemoro XXypu na opopmu mpennoxeHue
ri. ac. a-p Hapution Mapkap HapanuksH na Obae m30OpaH Ha akaJeMU4YHATa JTHKHOCT
,wJAoment or HC na UDTT.

06 Hoemapu 2019
Penensent: akanemuk nadu Anexcanasp I'. Iletpos,

/monmuc/



REVIEW

Competition for the occupation of the academic position Associate Professor in ISSP-BAS
Specialty 4.1 Physics of condensed matter
(according to the SG ad, issue 61 of 02.08.2019)
Candidate: Assist. Prof. Dr. Harityun Markar Nakadikian from ISSP-BAS
Reviewer: Acad. Alexander Georgiev Petrov, DSc, Fellow of BAS, honorary member of ISSP

1. Dr. Harityun Naradikian (sole candidate) participates in the competition for the position
of an Associate Professor with a total of 18 scientific publications (benchmark G7), and a
request of an patent for Invention (in procedure), as well as with 6 publications from his
dissertation for scientific and educational degree "Doctor" (benchmark B4). Two of the
publications are in the field of molecular beam epitaxy, the remaining 16 are in the physics of
liquid crystals. The publications are independent and there is no overlap between them.

2. All publications outside the dissertation (18 in number) shall be considered as peer review.
Those of the dissertation (6 in number) are not reviewed here (this reviewer already assessed
them) but are considered in the conclusion. The applicant fulfils the minimum national,
academic and institutional requirements for normative documents, with a significant overrun
in the performance of groups G and D.

3. General character of the scientific and applied activities of the candidate: Harityun
Naradikian has a long-standing activity in research (31 years) and technology (8 years). He
holds a degree of Master in Engineering Physics, specialty Nuclear engineering, having been
graduated from Sofia University “St. Clement of Ohrid” in 1979. From 1980 to 1988 he works
in the Hydrometeorology Service as radio-location physicist, in Scientific Instrumentation-BAS
as head of laboratory, in INTERQUARTZ company as technologist. In 1989 he joined the
Institute of Solid State Physics (ISSP at BAS) as a scientific coworker Il degree, subsequently
was elected as head assistant professor (2004) and PhD (2014). He has initiated and
participated in the 3 Research projects of ISSP with the NSF of BG and in 1 European project
INERA. He participated in teams who received 2 awards for the best scientific achievements
of ISSP (2013 and 2019) and 1 for the best Achievement in International cooperation (2004).
He has delivered reports at 13 International scientific events at home and abroad. He is a
member of the Liquid Crystal Society.

4. The candidate's academic activity from the beginning of his career: Dr. Naradikian has read
lectures on Liquid crystal physics and liquid crystal displays at Sofia Technical University. He
supervised a master thesis from TU Sofia on the topic "Physics and Electrooptics of
Thermotropic Liquid Crystals ".

5. Principal scientific and scientific-applied contributions (each contribution’s originshall be
specified), clearly stating the nature of the scientific contributions:

- Formulation (justification) of a new hypothesis:

Possible mechanisms for the control of electroconvection (EC) instability in standard
and lateral geometries in nematics with a short-range smectic C (Sc) order are analysed (i.e. in
nematics, showing a Sc phase when cooled): [5,6,9,10, B-1, B-2, B-3]. A method based on
bifurcation analysis is proposed to distinguish between the two main effects controlling the



electrooptical properties of such nematics: dielectric reorientation and electroconvection
[10]. In addition to standard theory, a novel, two-dimensional interpretation of
electrohydrodynamic instability is developed, accounting for the electrical conductivity within
the LC layer.

For the first time in lateral LC geometry parabolic EC dendrites were observed [5].
Unified model of both thermal and EC dendrites in nematics with a short-range Sc order is
proposed [6, 9]. The growth of dendrites was shown to be an indication of a non-linear
dissipation process far from thermodynamic equilibrium. It was found that both thermal and
EC dendrites were an indication of sub-critical behavior being the origin of a bifurcation effect
(“splitting” into convection and homogeneous states, observed as a textural bistability).

- Demonstration by new means of substantial new aspects of already existing scientific fields,
problems, theories, hypotheses:

By means of polarization analysis of the azimuthal angle of deviation of the director in
the plane of the layer under the EC regime it was found that the EC generates an instability of
twisting type. By a coherent laser diffraction, under normal and oblique incidence, the
dynamic characteristics are tested in the electroconvection mode of NLC with a short-range
Sc order [B—1, B-2, B—3]. Measured response times are an order of magnitude smaller than in
classic nematics.

The contribution of amplitude components of the diffraction grating associated with
the odd orders of diffraction and the phase components associated with even orders of
diffraction are identified. Besides the typical for the classic nematics second harmonic in the
diffracted light, for the first time a fourth harmonic is also obtained. The explanation of these
phenomena is consistent with the proposed instability of the twisting type. The dynamics of
the nematics with a short-range Sc order was evaluated and a mechanism of the
electroconvection was proposed.

-Creation of new classifications, methods, constructions, technologies:

For the first time phase transitions were recorded by applying the surface photo-
charging effect (SPCE) in thermotropic LCs and in lyotropic lipid LSs (SOPC). An explanation of
the mechanism of this effect is presented as a result of the induction of a double layer of
charges on the interface: Liquid crystal/Solid. A phase change in the liquid crystal phase
changes the signal from SPCE [16].

A new, express methodology for control of phase transitions in liquid crystals was
created based upon surface photo-charging effect. It has been successfully implemented. On
this occasion, a patent application was filed with the Bulgarian Patent Office (No:
112488/13.04.2017).

-Obtaining and proving new facts:

The main feature of surface memory effect was analyzed: the activation energy of
erasure. The electrical and mechanical conditions of the boundary surface responsible for the
“writing” or "erasure" of memory were accessed [11, C—4, C—-6].

It was shown that surface-oriented single-walled carbon nanotubes inflicted on the
SiO/ITO/glass surface, amplify the effect of surface memory in LC 70BA (heptyloxybenzoic
acid), respectively the energy of "anchoring", which becomes four times than that of
SiO/ITO/Glass [C—4, C—6].



Nano-composite mixtures were obtained from hydrogen-bonded dimer liquid crystals
(NOBA), serving as a matrix and non-mesogenic admixtures, e.g. single-walled carbon
nanotubes (SWCNT), graphene flakes (GFS), hydroxypyridine (HOPY), perfluorooctanoic acid
(PFOA) or mesogenic ones, e.g. cholesteryl benzoate (ChB) [9, B—-4, C-5, 13, 14, 18].

By FTIR spectroscopy and microtexture polarization analysis, it was found that when
the concentration of acceptors (HOPY) in a mixture with donors (NOBA) of hydrogen bonds
was increased, sequential chiral supramolecular complexes and physical gel were formed [9].

Effective concentrations of mesogenic additives were found, providing the necessary
steric and energetic compatibility between the LC molecules and the additive. Transitions
from achiral to chiral states (chiral smectic C, re-entrant nematic and re-entrant chiral nematic)
were observed, including the ferroelectric smectic Cs (theoretically predicted by de Gennes
chiral biaxial smectic phase, characterized by the lowest possible symmetry C1 and permanent
bulk electric polarization) [C — 4, C - 5]. The out-of-plane permanent electric polarization in
the Cs phase was detected and its value is determined.

It was shown that the use of functionalised single-walled carbon nanotubes in the
production of nanocomposites lead to amplification of the spontaneous bulk ferroelectricity
in a smectic Cg phase [13].

-Implementation contributions: Methods, constructions, preparations, schemes, etc.:

A method for obtaining a polymer dispersed liquid crystal (PDLC) was proposed, in
which the enclosed in the polymer matrix LC drops are chiral structures with ferro-electric
properties. With PDLC optical spectra captured by light reflected and transmitted at different
temperatures, their possible application in anti-fire and temperature-indicator techniques
[3.7, 8] was shown.

An optical method was proposed to control the arrangement of nematic liquid crystals
in optical fibers based on photonic crystals formed in LC medium [12]. It used an electrically
controlled Bragg scattering of light (by electrical control of the direction of the chiral axis) from
variable chiral pitch leading to the expansion of the forbidden photon gap.

Experiments were conducted with graphene monolayers, mapped as electrodes for
electrical control of an LCD cell, replacing the familiar ITO electrodes. A very low voltage
electric excitation = 0.4 V/um was achieved and electrical response was in the microsecond
scale. The results of these studies were reported at the VIII Congress "Nanoscience and
Nanotechnology", Potsdam, 2018.

6. Evaluation of the candidate's scientific publications in Bulgarian and foreign literature (after
his data):

-Science metrics indicators: Articles with Impact factor - 13, number of quotations — total 75,
of which 27 on dissertation and 48 outside dissertation, h-index = 6).

-Type of quotations: Candidate did not submit representable copies of any essential quotes of
his work. Quotations listed by him are in authoritative, high-quality journals, made by
established authors in the field. The number of quotations varies typically from 1 to 4
guotations per article. There are some outstanding articles (5 and 6 on the dissertation) with
10 quotations and article 9 outside the dissertation with 24 quotations.



7. In the case of collective publications, the contribution of the applicant should be underlined
If a plagiarism is signaled an opinion on the presence or absence of plagiarism (ZRAS RB, article
10 (2)) should be provided.

All submitted publications are collective ones. The candidate has not submitted
standalone articles. The number of authors varies from 3 to 7, most often being 4 authors.
Among the co-authors are visible authoritative names of Bulgarian and foreign experts, in the
first place of his scientific supervisor Prof. Minko Petrov.

Regardless of the collective nature of the works, the leading contribution of Dr.
Napadikian to electrooptical experiments and their theoretical explanation can be easily
distinguished. These contributions, highlighted above, are to a large extent his own work. The
articles demonstrate, among other things, the ability of the candidate to work in a team,
showing in many respects a leading and organizing role.

8. Critical remarks of the reviewer on the submitted works, including the literary awareness
of the candidate:

The candidate is familiar with the literature and skillfully pinpoints the unresolved
problems that he clarifies in his own research.

9. Personal impressions of the reviewer for the applicant and other data not mentioned in the
preceding paragraphs:

My personal impressions of Dr. Naradikian, started from the review of his thesis for
the degree "Doctor" and continued in collegially communications during seminars, schools
and conferences, are all positive. Dr. Naradikian has accumulated considerable experience in
the field of liquid crystal physics and enjoys deserved respect and recognition from the Liquid
Crystal Society.

10. A reasoned and clearly worded conclusion.

Assistant Professor Naradikian demonstrated in this competition strong scientific
growth after his receiving his PhD, and preparedness for habilitation.

In view of the fact that the candidate meets all the requirements of the law and the
subsequent regulations, and has presented a broad range of qualitative developments in the
physics of liquid crystals, | suggest the honorable jury to adopt a proposal Ass.Prof.Dr.
Narityun Markar Naradikian to be elected to the academic position "Associate Professor" by
the Scientific Council of the ISSP.

06 November 2019 Reviewer:

Academician A. G. Petrov, DSc



