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110 KOHKYPC 32 3aeMaHe HAa aKaJIeMHYHATA JJIbKHOCT ,,JOLEHT* 110
npogecnonanHo HanpasJjaeHue 4.1. ,,®U3nYecKy HAYKH*“, HAYYHA CHENHAJIHOCT
“Mdu3nKa HA KOHJAEH3MPAaHATA MaTepPUua* 3a HyK/AUTe HA JadopaTopus ,,OnTuka
U CIIEKTPOCKONUA* o0siBeHa B /Ibp:kaBeH BeCTHUK, Opoii 61 ot 02.08.2019 r. ¢
kanauaat: Xapution Mapkap Hapaguksn, 10kTop, ria. acucteHT B UHcTUTyTa
no (pusuka Ha TBBHPAOTO THJ0, BAH.

Penensent: npo¢. npu Uzaxk Maup busac, nencuonep

Oowa xapaxkmepucmuka Ha npeocmageHume mamepuanu

B koHKypca 3a TOUEHT, IJ1. aCUCTEeHT, 1-p XaputioH Mapkap HapanuksH, yuactBa ¢ 18
Hay4yHU MyOJIMKAIMK U €1H 3as1B€H MaTEeHT 32 N300peTeHue, KaKTO U ¢ 6 mMyOIMKaIu OT
JucepTranusaTa 3a o0pa3oBareiaHaTa U HayyHa CTEIEH ,,JOKTOp®. 13 oT HayuHuTe MyOJIMKaluK
caclF, a5 cacSIJR.

HaykomeTpuuHuTe noka3areian Ha U3I0JI3yBaHUTE B KOHKYpCa MaT€pUaId OTIOBAPAT
Ha MUHUMAJTHUTE HallMOHAIHU M3UCcKBaHus, Ha u3nckBanusara B SPAC — BAH u Ha
M3UCKBAHMATA HA MPUIIOKEHATA KbM TO3H JIOKYMEHT Ta0JHIla.

Cra3eHu ca KOJIMYSCTBEHUTE MMoKa3aTeny Ha n3nckpanusata Ha UDTT-BAH 3a 3aemane

Ha aKkajJeMHUYHaTa JUIGKHOCT ,,JOLIEHT .

Oobwa xapakmepucmuKka Ha HAYYHAMA, HAYYHO NPUIONHCHAMA U NEOAZO2UYECKA
Oeitnocm na 2. ac. 0-p Xapumwn Mapkap Hapaouxkan. Ocnoénu nayuynu, HayuHo-

RPUTIONHCHU U TUYHU RPUHOCU HA KaHOuoama.

J1-p HapanukusH 3arouBa HayyHaTa CU Kapuepa B 00J1acTTa Ha MOJIEKYJISIpHO-JIbUeBaTa
eMHUTaKCUs, HO OCHOBHATa My Hay4yHa JIeHHOCT € B 00J1acTTa Ha (hu3MKaTa Ha TEUHUTE
KpHUCTaJH, KOATO 3anoysa npe3 2004 r. B mabopatopus ,,ONTHKA U CHEKTPOCKOMUS* , HAYYHO
HamnpasiieHue ,,Ou3uvHa ONTHKA U ONTHUYHU METOAM , KbJIETO N3pab0oTBa AUCEPTALIIOHHUS CU
Tpy[ 3a mpuaoOuBaHe Ha oOpa3oBaTeIHaTa M HayYyHa CTEMEH ,,JJOKTOp ‘Ha TeMa. ,,OnTHYHU U
€JIEKTPOOIITUYHH XapaKTEPUCTUKU HA TUMEPHU TEYHHU KPUCTAJIA B YMCTO M HAHOKOMIIO3UTHO
CBCTOSIHHE.

J1-p HapanukusiH € yTBbp/ieH COENUAINCT 10 TEpPMOTPOIHHU TeuHH kpuctanu TK.
Ta3u TscHa HaydHa celIMaTHOCT TOM MpHI00MBa B Hay4HaTa rpymna 1o ,,Ontuka u
CHEKTPOCKOIHUS Ha TEPMOTPOIIHU T€YHH KPUCTAJIN ‘. 3HAUYUTENIEeH NpuHOC 1-p Hapanukusx
MMa B U3CJEIBaHNS Ha €1MH HOB KJIac OT TE€YHHU KPHUCTAJIH, U3BECTHHU KaTO IUMEPHU TEUHU

KpPHUCTaJIM C OCHOBEH NpezacTaBuTen p,n-alkyloxibenzoic acids (nOBA). Cnencrue Ha



CTpyKTypaTa Ha MoJsieKyauTe Ha nOBA, B 0CHOBaTa Ha KOSTO € AMMEPEH NPBCTEH, KOUTO MTPU
TEPMAaJIHU BB3CHCTBUS Bapupa MEXAY 3aTBOPEHO U OTBOPEHO ChCTOSIHUE, TO HEMaTUYHATA
(N) ¢aza na Te3u TK matepuanu nposssiBa 6:n3bk cmektrueH C nopsaask (HBCID), cherosim
ce B 3apakaaHe Ha cmektuyHata C (Sc) dasa B TemneparypHus pailH Ha HeMaTH4HaTa (aza.
Enexrpoxunponunamuunara HectabminHocT (EXJIH) na HBCII e mocta koMIIekcHa 1 3a
pa3iauKa oT KJIACHYECKUTE HEMATHIIM C€ NIPOsBsIBa KaTo AByMepHa. OCHOBHATa CTPYKTYpHa
eIMHUIIA HA Ta3H TeUHOKpHUCTaIHa (a3a, e qumep popMupaH 4pe3 BOJIOPOIHA BPb3Ka, KOUTO
B IIPUCHCTBHE HA TEPMAJIHO U ONITUYHO Bb3JIEHCBHE JIECHO KOH(GOPMHpA U ITPUJaBa YHUKATHU
€JIEKTPOONITUYHHU cBo¥cTBa Ha Te3u TK marepuanu. [lonsapuszupanara nsymepHa
mukpotekctypa Ha HBCII e pa3riienana, kato eeKTpu4Ieckd KOHTpoaupyema (asosa
nudpakuonHa pewerka. J[-p Hapaaukusa npunara MeToa Ha JajeqHo-T0JIeBa
IU(paKLHOHHA pelIeTKa, KOETO M03BOJIsIBA OLICHSBAHE HA IIPArOBUTE XapaKTEPUCTUKU U
enekTpuyHus 0T3BYK Ha HBCII. Onenenu ca BUCKO-€1aCTUUHUTE XapaKTEPUCTUKU Ha
n3non3Banute numepHu TKu. [Ipennoxken e mexannssM Ha nsymepnara EXJIH B
HeMaTuIUTe ¢ 6iin3bk cMekThueH C nopsabK, Ha OCHOBATa Ha pa3rpaHUyaBaHe Ha J1BaTa
OCHOBHH €JIEKTPO-ONTUYHU €(PEKTa, eIeKTPOKOHBEKTUBHOCT U IUEIEKTPHUYHA PEOPUEHTALIMSL.
HanpageH e xapMoHu4eH aHaiIu3 Ha AudpakTHpanarta oT (pa3oBaTa pemeTka KOXepeHTHa
CBETJIMHA U Ca HAMEPEHM HEYETHU U YETHU XapMOHMYHU Ha YECTOTaTa Ha €JIEKTPUYHOTO
I10JIE€ OT MO-BUCOK , Ha/l YETBBPTH, MOPSIbK, O3BOJISABAIL OLIEHKA HA aMIIUTyHATA U
(a3zoBaTa KOMIIOHEHTH Ha KOHTpOJUpyeMaTa JeppakilMOHHA pelleTKa. 3a IpbB MbT ca
Ha0JII01aBaHU €NIEKTPOKOHBEKTUBHU JAECHAPUTH B OCTOSHHO U HUCKO-YECTOTHO €JIEKTPUYHO
TI0JIE U € MPEJI0KeH 0000IIeH MEXaHU3bM 33 TEPMO-MEXAaHUYHUTE U €JIEKTPOKOHBEKTUBHU
nenaputy. M3nomssanure ot Hapaguknsa TK HaHOKOMITO3UTH ca akTyalHU MaTEpHAIIN B
ChbBpEMEHHAaTa HaHOHayKa. V3cieBaHu ca HAHOKOMITO3UTH, CMEC OT TUMEPHH TEYHH
KPUCTAJIM U €IHOCTEHHU BbIepoiHU HaHOoTpbOMuku EBHTH nnu rpadeHoBu HaHOUaCTULIN
U € MoJy4YeHa HoBa (epoesekTpuyHa cMekTuyHa ¢a3a Cg, TeopeTH4HO mnpesckazana ot De
Gennes u nposiBsiBania Hail-Huckara cuMmetpus Ci. JlokazaHo e, 4e BEeKTOPBT Ha
¢bepoenexTpuynara nonsgpuzays B Ce (pazara e BbH OT pBHUHATA Ha CJI0S U 3a Pa3jiuKa OT
dbepoenexkTpuunara C* (aza e mo3uronupan B ooema Ha TK, ¢ koeTo Hamogo0sBa
(bepoeneKTPUYHOCTTa B TBBPANUTE (PepoereKTpUli. ToBa e Mo3BOIWIO Ja ce MPEAToKHI
MOJIEKYJIEH U MakpockonudeH moaenu Ha Ce (pa3ara, B OCHBaTa Ha KOWTO € OI'bBaHETO Ha
JUMEpHHS MPBCTeH npu n—7 B3aumoaericTeuero Ha EBHT u Oudunminus npbereH Ha
JUMEPHUTE TEUYHU KPUCTAIU B paMKHUTE HAa HAHOKoMmno3uTa. [lokazaHo €, 4ye TakoBa OrbBaHe

Ha JUMEPHUSA NPBCTCH HHAYOHPA JUIIOJICH MOMCHT IIPOIMOPIIMOHAJICH HAa CHUJIaTa Ha OI'bBaHC.



HapaaukusiH € y9acTHUK B HAMUPAHETO Ha €UH HOB e(heKT, OrbBaHe Ha TUMEPHHUSI IPBCTEH
Ipu T—T B3aUMOAEHCTBHETO (= 2 eV) Ha rpadenoBu HaHoyacTuiy ¢ TK Oudenunnen
NPBCTEH, IPU KOSTO C€ MHIYIMPA ABOCH CMEKTUYEH HAKJIOH Ha IUPEKTOpa B CJI0S, KaTO
eIIMHHS HAKJIOH € CIPSMO HOpMaJiaTa Ha CIIosl, a IPYrHs € HaKJIaHsHe, pOTallksl Ha paBHUHATA
HAa CMEKTHUYEH HAKJIOH CIIPSIMO OCTa Ha TUpeKTopa. TakaBa reoMeTpHsi Ha CMEKTUYCH HAKJIOH
Mopak/Ja IBE CTENICHH Ha CBO0OIa Ha TUPEKTOPa, KOUTO NIPU TEPMAITHU BB3JCHCTBUS
pasnensar Ce ¢a3arta Ha 1Be cy0 da3u, KOUTO MOTAT JIa Ce YIPABJISIBAT HE3aBUCHMO U TI0 TO3U
HauYWH J]a TOBUIIIAT MOYJIallMOHHATA €(DEKTHBHOCT HA CMEKTUYHOTO ChCTOSHHE.
[IpecmeTHara e roneMuHaTa Ha epoenekrpudHaTa nonspusamnus B Ce.

[Toka3zaHo e, 4e Hail-roJeMuTe MPEIUMCTBA Ha Ta3H (ha3a ca HUCKUSAT Ipar Ha
SIIEKTPUYUECKO TI0JIC © MHOTO MAJIKA BPEMEHA Ha pesiakcalus, OT MopsibKa Ha
MHUKpOCEKYH/IH. [Ipuiaraifku METOAMTE 3a aHAIN3 HA MTUPOCICKTPUYCH U (DepOCICKTPHYCH
JIOMEH, C€ M3YMCIISIBA CTOMHOCTTA HA ()ePOCITICKTPUIHATA MTOJISIPH3ALIUSL.

[TpuHoCHTE ca XapakTepu3upaHu kKato Ofozomsneane Ha cvbuiecy8auiu 3HAHUA U
meopuu.

AHanM3bT Ha MOJYYCHUTE OT XaPHUTIOH Pe3yJITaTH MOKa3Ba, ue Te JI0 ToJisiMa CTEIeH

Cca HECTOBO JIMYHO ACJIO.

3AK/IIOYEHUE: Ananu3bT Ha HaydyHaTa NpoAyKuus Ha A-p Hapanuksas nokasa, 4ye T
OTroBapsl U HaJAXBBPJIs u3nckBaHusTa B npaBwiHuka kbM 3PAC PB, 3PAC-BAH u Ha
NDTT-bAH 3a ycnoBusATa U peia Ha 3a€MaHe Ha akaJIeMUYHAaTa JUIbKHOCT ,,JJOLEHT .
IIpencraBeHnTe MM MaTepraiu 0 KOHKYpPCa, IOCOYEHUTE IPUHOCH U IMYHUTE MU
BIIEYATIICHUS OT KaHAUAATa MM J1aBaT OCHOBAHUE Jja IPENOpbYaM Ha HAYYHOTO XKYpH J1a
npemtoxu Ha Hayunus ceBer Ha UDTT na npuceau Ha a-p Hapaauksas akageMudHara
JUIBXKHOCT ,,JIOLIEHT 110 npodecuanno HanpasieHue 4.1 ,,du3nuecky HayKu**, Hay4qHa

cnenuanHocT “@u3nkKa Ha KOHJIEH3UpaHaTa MaTepus ‘.

02.12.19r. Periensenr:

Codus /moamuc/



OPINION
for the competition for the occupation of the academic position **Associate
Professor’ in the professional field 4.1. ""Physical Sciences', scientific specialty
"Physics of Condensed Matter™ for the needs of the Laboratory ""Optics and
Spectroscopy’” published in the State Gazette, issue 61 of 02.08.2019 with candidate:
Haritun Markar Naradikian, Ph.D. Assistant Professor at the Institute of Solid State
Physics, BAS.
Reviewer: Prof. Izak Mair Bivas, retired

General characteristics of the materials presented

In the competition for associate professor, Assistant Professor Dr. Haritun Markar
Naradikian participated with 18 scientific publications and one patent patent for the
invention, as well as with 6 publications from the dissertation for the educational and
scientific degree "Doctor". 13 of the scientific publications are with IF and 5 are with
SJR.

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 quantitative indicators of the requirements of the ISSP-BAS for the occupation of the

academic position "Associate Professor" have been met.

General characteristics of the scientific, applied and pedagogical activity of Assist.
Prof. Dr. Haritun Markar Naradikian. Basic scientific, applied and personal

contributions of the applicant

Dr. Naradikian begins his scientific career in molecular beam epitaxy, but his main
research activity is in the field of liquid crystal physics, which began in 2004 at the
Optics and Spectroscopy Laboratory, the Physical Optics and Optical Methods "', where



he prepares his dissertation for a doctoral degree in science. "Optical and electro-optical
characteristics of dimeric liquid crystals in pure and nanocomposite state".

Naradikian works with a new class of liquid crystals (LCs), known as dimeric LCs —p-n
alkyloxybenzoic acids nOBA. Due to the structure of the molecules of nOBA, dimmer
ring, which under thermal action varies between closed and open states, the nematic
phase (N) of these LC materials, indicates short range smectic C order, generation of
smectic C state within the N phase (NSRSO). The electrohydrodynamical instability
(EHDI) in nematic with short range smectic order (NSRSO) is rather complex and unlike
the classical nematics displays a two dimensional character. The polarized two
dimensional microtexture of EHDI in nematic with short range smectic C order is
considered as an electrically controllable phase diffraction grating. By far field coherent
light diffraction, from the diffraction grating, the electric field threshold and the electro-
optical response of NSRSO are studied. As a result, viscoelastic parameters of the used
dimeric liquid crystals are evaluated. A mechanism of the electrooptical instability was
proposed, assuming a bufircation of the two fundamental processes electroconvection
(EC) and dielectric relaxation. The harmonic analysis of the diffracted by the phase
grating indicate both uneven and even harmonics of the applied electric field frequency,
allowing the evaluation of the amplitude and phase state of the controllable diffraction
grating. EC dendrites are observed for the first time in the presence of lateral dc and low
frquency ac electric fields and a common mechanism for both thermo-mechanical and
electro-convective dendrites is presented.

The used by Naradikian liquid crystal nanocomposites are advanced material in the
contemporary nanoscience. Investigated are the very unique liquid crystal
nanocomposites, obtained by mixture of dimeric LC and carbon nanostructures, like
single wall carbon nanotubes (SWCNTSs) and graphene nanoparticles. As a result new
class of nanocomposites are obtained, which display a new, theoretically predicted long
ago by De Genes, ferroelectric smectic Cg phase, exposing the most low symmetry Ci.
By polarization microtextural analysis it is found that the vector of the ferroelectric
polarization of Cg phase is out of layer plane and unlike the known ferroelectric C* phase
is permanent in the bulk, thus resembling solid ferroelectric state. A molecular and

corresponding macromolecular models of smectic Cg phase are presented. In the base of



the models is the dimer ring bending under n—n interaction between the SWCNTS and the
bi-phenyl’s ring of the dimeric LC. It is indicated that such a dimer ring bending induces
a dipole moment, proportional to the bending magnitude. One new effect in LC field is
the n—= interaction of dimer ring and the graphene nanoparticles hexagons. It is shown
that such an interaction, in order of 2 eV, induces bi-tilted state of Cg phase, expresses as
two degree of freedom of the director, a tilt of director with respect to the layer’s normal
and rotating of the tilt plane around the director axis. By polarization micro-textural
analysis it is found that these two degrees of freedom of director induce a phase
separation of Cg phase in two sub-phases. The differentiated electro-optical tuning of the
two sub phases, due to their detached director degree of freedom, causes an increase of
the electro-optical modulation behavior of Cg phase.

It is shown that the most advantages of this phase is the low electric field threshold and
very small relaxation times, in the order of microseconds. Applying both pyroelectric and
ferroelectric domain analysis methods, the ferroelectric polarization value was calculated.
The contributions are characterized as Enriching existing knowledge and theories.

An analysis of Haritun's results shows that they are largely his own achievement.
CONCLUSION: The analysis of the scientific production of Dr. Naradikyan shows that
it fulfills and exceeds the requirements in the Regulations of ZRAS PB, ZRAS-BAS and
of the ISSP-BAS for the terms and conditions of occupation of the academic position
"Associate Professor”. My submissions to the competition, the contributions mentioned,
and my personal impressions of the applicant give me reason to recommend to the
Scientific Jury to propose to the Scientific Council of the ISSP to award Dr. Naradikian
the academic position of Associate Professor in the professional field 4.1 "Physical
Sciences”, specialty "Condensed Matter Physics".

02.12.2019r. Referee:

Sofia /Signature/



