CTAHOBHWIIE

0 KOHKYPC 3a 3aeMaHe Ha aKa/[eMUYHATa J/ThXXHOCT ,,00yeHm®,
o0siBeH B ,,/TepacageH secmHuk” 6p. 61 ot 02.08.2019 .

IIpogpecuonanno Hanpaenenue: 4.1. ,,dusuvecku Hayku”, CneyuaaHocm: ,,dusuka Ha
KOHOeH3upaHama mamepus”

Kanoudam (edurHcmeen): XaputioH Mapkap HapaauksaH, [OKTOp, IJlaBeH aCUCTEHT
B UHctutyT no ¢usuka Ha TBpA0TO Tsio (MDTT), bbiarapcka akajieMust Ha HayKuTe

H320meun cmanosuwjemo: Heako bopuco MBaHoB, AdH, npodecop B UPTT,
[Ipencenaren Ha HAyYHOTO XKypU

1. O01a XxapakTepUCTHKA Ha Mpe/JCTaBeHNuTe MaTepya/id U IeHOCTH Ha KaHAW/aTa:

I'naBen acucreHT A-p XaputioH HapaJuksH yyacTBa B KOHKypCa 3a akaZleMUyHaTa J/IbXKHOCT
“OoyeHm” c¢ 24 Hayunu nyomukanpu (17 ¢ ummakr $akrop ¥ 7 C UMIAKT paHr), KOUTO Ce
XapakTepusupaTr c uHTerpajsieH umrnakt dakrop 30, uHaekc Ha Hirsch 6 u 75 He3aBuUCHMU
yuTUpaHus. [ombIHUTENTHO ca TipefcTaBeHd Asmopegepam Ha JOKTOPCKa [WcCepTaLus,
CrpaBKa 3a HayuyHWTe IPUHOCH, CIIpaBKa 3a y4yacTUsl B KOJIeKTUBUTe Ha 4 HayuyHU IIPOEKTa,
KaKTO M CIMCBK Ha M3HeCeHWTe JOKIaAu Ha HayyHu ¢opymu (19 6p.), 15 or kouto Ha ca
MeJKyHapOJHU.

[Ipe3 2014 r. Ha kaHgWJaTa e TPUCHAEHA HayyHaTa CTeleH “Ookmop” cje[ YCIIelHO
3alUTeH [AuCepTalMOHeH TPy Ha TeMa “OnmuuyHu U e1eKmpoOnmuYHU XapakmepucmuKku Ha
OuUMepHU meuHU Kpucmaau 8 uucmo U HAHOKOMNO3UMHO cuCcmosiHue”, Gasupamy ce Ha 6
nyomkauyu (4 ¢ uMmakT ¢akTop WM 2 C WUMIIAKT PaHT), Karo TOC/IeAHUTe, B ChIIacHe C
n3nckBaHeTo Ha Y. 24, an.3, B 3PACPB, He ca uacT oT ny0/iMmKanuuTe B rpymna B.

HaykomeTpuuHUTe [aHHM Ha MpeJCTaBeHUTe MaTepyuajd HAAXBBP/IAAT MHHHUMa/THUTE
n3uckBanusa (Un. 8 or JonbiHenvero Ha HC mpu UDTT kbm [IpaBunnuka Ha BAH) 3a
3aeMaHe Ha aKajleMHUyHara JIbXHOCT “OoyeHm” B UDTT-BAH.

2. HayyHu npHvHOCH Ha KaHAMjaTa:

OcHoBHaTa Hay4yHa aKTHBHOCT Ha KaHJuJaTa € CbCTe[0TOUeHa BBLPXY eKCIepUMeHTa/IH!
M3c/eBaHUe Ha ONMTUUHUTE W e/IeKTPOONTUYHUTE CBOMCTBA Ha JUMEPHU TeUHU KPUCTAIHU C
BO/IOPO/IHU BPB3KM M B YAaCTHOCT Ha Te3W OT Kjlaca Ha XOMOJIOXKHUS pefl Ha p,n-alkyloxybenzoic
acid (nOBA), mpu KouTo ce HabO/oaBa OMM3BbK CMEKTUUEH MOPSABK U CHIHU CMEKTHUHHU
dbnykryauyy B HeMaTHuHaTta (a3za B HSIKakBa obnact 6/M30 [0 TemrepaTypara Ha (ha30oBuUs
TIpexo/] HeMaTHK-CMeKTHK.



[To Mosi TipelieHKa, Hali-Ba)KHUTe eKCTepUMEHTa/IHU U3C/ie[jBaHusl Ha KaHAuAara KacasiT
cepusiTa OT MyO/IMKAaI[UY, U3C/IeBAIH PA3/IMYHA CBONCTBA HA TIOJTyYeHUTe HAaHOKOMITO3UTH OT
eIHOCTEHHHU BBIVIEPOJHA HAaHOTPBOUUKM M ceMUsT XOMOJIOT Ha pezia p,n-alkyloxybenzoic acid
(70BA). Tlpu mogxoAsimid KOHLEHTpAlMM Ha TpPhOWUKWTe e HaO/mofaBaHa KacKajla OT
HETUTTMYHU 3a TeuHust Kpructan 7OBA da3u, Mexxay KOUTO e U TeOpeTUYHO Tipe/icKa3aHara OT
de Gennes u Prost xupanHa 6uakcuanHa cMekTUuHa ¢asa (Sm-Cg), KOATO ce XapaKTepusupa C
TI0-HUCKA TPOCTPAHCTBEHA CUMEeTPHs U 00eMHa ejieKTpruecKa mossipu3aiusi. Hakou cBoiicTBa
Ha Te3u CUCTeMU—HamnpuMep, MajKWTe peJakCalMOHHM BpeMeHa Ha ejleKTphueckKara
TIOJIIPU3al|ysi—TH TIOCTaBAT CpeJl Hall-TIepCrieKTHBHUTe MaTepHau 3a ObJely TIPUIOKeHUs B
HaHOTEXHOJIOTHUUTE.

Kato 1151710, OCHOBHHTE HAayYHH MPUHOCH Ha KaHJu/ara Morar Aa ObJaT XapakTepu3upaHu
KaTo ¢popmynupaHe Ha HO8U MemooOu 3a u3c/ned0eédHe U YCMAHOBSI8AHEe HA HOBU HAYYHU
¢dakmu 3a xomo10x%cHUS ped om duMepHU Kpucmasau ¢ 000pOOHU 8Pb3KU.

3. 3ak/troueHue:

[IpeacTaBeHUAT aHa/M3 Ha HAayKOMeETPUYHUTE WHAWKATOPU W HW3/I0KEHUTe T10-Tope
CbOOpa)keHUs] 3a HAayyHWTe TMPUHOCH Ha KaHJuAaTa IIOKa3BaT, Ue Ca W3MbIHEHU BCUUKH
n3rckBanus Ha 3PACPD, IlpaBunHuKa 3a HEroBOTO TpWiaraHe, KakTO U MPaBWIHULIUTE Ha
BAH u HorbiHenveTo Ha HC nipu UDTT 3a 3aemMaHe Ha akaZieMUUHaTa JJITbXXHOCT “ZOL[EHT” B
WHcTuTyTa 1o ¢usrka Ha TBbPZAOTO Tsi/10 pu BAH.

ToBa MM /JaBa OCHOBaHHe /a MOAKpensi H300pa Ha I7laBeH aCUCTeHT A-p XapUTIOH
Mapkap HapaauksgH Ha akagemMuyHara MJIbXKHOCT “moueHt” B UWPTT-BAH 1o
npodecroHasHo HampapieHue 4.1 @usuyeckd Hayku, crieljuanHoct “Dusmka Ha
KOH/IeH3upaHara Marepusi”.

05.12.2019 ., rp. Codus
IIpescesaTen Ha HAYUYHOTO JXKYpPH:

/mpod. adH Henko ViBaHOB/



SCIENTIFIC REPORT

of Nedko Borissov Ivanov, DSc, PhD, Full professor in the Institute of Solid State
Physics, Bulgarian Academy of Sciences, Chair of the Selection Committee

about the Application of Haritun Markar Naradikian, PhD, Assistant professor in
the Institute of Solid State Physics, Bulgarian Academy of Sciences

for the academic position “Associate Professor” in the professional field 4.1.
,»Physics”, scientific direction ,,Condensed Matter Physics”, announced on 2-nd
August, 2019, in the ,,State Gazette” No. 61 by the Institute of Solid State Physics,
Bulgarian Academy of Sciences

1. Overview of the applied materials and applicant’s activities:

Assistant prof. Haritun Markar Naradikian--sole candidate to occupy the announced
position--has presented 24 scientific articles, 17 of them being in journals with Impact factors
(IF) and 7 with impact ranks (SIR). As a whole, the publications are characterized by the
integral IF 30, Hirsch’s index 6, and 75 independent citations. The candidate has additionally
applied the Abstract of his PhD thesis, a Statement about his own contribution in the scientific
publications, a List of the attended conferences and schools (19), most of them (15) being
international events--as well as a List with 4 projects in which he has been involved over time.

In 2014, the candidate has received his PhD degree from the Institute of Solid State
Physics (ISSP) of the Bulgarian Academy of Sciences (BAS) by defending a PhD thesis
entitled “Optical and electro-optical properties of dimer liquid crystals in pure and
nanocomposite states”, which is based on 6 scientific articles (4 in impact-factor journals and
2 in journals with impact ranks). As required by the Bulgarian law for Development of the
academic staff (Art.24, §3)--as well as by the related regulatory documents of BAS and ISSP--
the latter publications are not included in group B.

To conclude with, the scientific indicators of the presented materials exceed the minimal
requirements (Art. 8 from the ISSP Supplement to the Regulatory document of BAS)
concerning the academic position “Associate Professor”.

2. Scientific contributions of the applicant:

The main scientific activity of the applicant is concentrated on experimental studies related to
optical and electro-optical properties of hydrogen-bonded dimer liquid crystals, such as the
liquid crystals from the homologue series p,n-alkyloxybenzoic acid (nOBA). The latter are
characterized by a short-ranged smectic ordering and strong smectic-like fluctuations in the
nematic phase for some temperature region near the nematic-smectic phase transition point.



In my opinion, the most important experimental research of the candidate concerns a series of
publications exploring different properties of the nanocomposites, which are constructed from
single-walled nanotubes and the 7-th homologue of the series p,n-alkyloxybenzoic acid
(7OBA). For some appropriate concentrations of the nanotubes, it has been demonstrated that
there appears a cascade of new thermodynamic phases, which are atypical for the pure 70BA
liquid-crystal system. Among these phases, there has been indicated an intriguing (theoretically
predicted by de Gennes and Prost) chiral biaxial smectic phase Sm-Cg, which is characterized
by lower symmetry and a macroscopic ferroelecticity. Some features of these systems, such as
the small relaxation times of the electric polarization, put them among the most intriguing
materials for future applications in the nanotechnologies.

As a whole, the main scientific achievements of the candidate can be characterized as
establishment of some new experimental techniques and scientific facts for the series of
hydrogen-bonded dimer liquid crystals.

3. Conclusion:

Presented analysis of the scientific indicators and the main scientific achievements of the
candidate imply that the requirements of the Bulgarian law for Development of the academic
staff (as well as the related Regulatory documents of BAS and ISSP) are completely fulfilled.

That is why I recommend the appointment of the candidate Haritun Markar Naradikian as
“Associate Professor” (professional field 4.1. ,,Physics”, scientific direction ,,Condensed
Matter Physics”) in the Institute of Solid State Physics of the Bulgarian Academy of
Sciences.

5-th December, 2019, Sofia
Chair of the Selection Committee:
/Prof. DSc Nedko Ivanov/



