CTAHOBHUIIE

N0 KOHKYPC 32 3aeMaHe HAa aKa/IleMHYHATA JJIbKHOCT “‘npodecop”, o6sBen ot UDTT-FAH B
B 6p.13 ot 16.02.2021 1. B mpodecuonamno HampasieHue 4.1. duzmveckn Hayku, HaydIHA
cnenuanHoct ,,Ousnka Ha KOHJIEH3UpaHaTa MaTepust

Kanaunar: J{lumutsp 3axapueB umutpos, 1oktop, noueHt B UGTT-BAH

Yien Ha Hay4yHo xkypu: [{nanka [lumutpoBa HemeBa-CnaBosa, adH, npodecop B UDTT-BAH,
3anoBea Ne PJ1-09-31/21.04.2021 r. na npod. ndu Xaccan [llamaru, dupexrop nHa UDTT

1. Obwa xapaxkmepucmuxa na npeocmagenume mamepuaiu

EnuHcTBEH KaHIMIAT 3a yyacTue B KOHKypca € noil. 1-p Jdumutbp 3axapues Jumutpos. Toit
€ TMpeACTaBWJI BCUYKM M3MCKBAHU MaTE€pHaIM M OT TIX ce BMXKIa, uye npe3 1989 r. ycnemrHo e
3aIUTHII JucepTamus 3a ,,KkTH” (,,JOKTop ) Ha TeMa ,,CUHTEe3 1 U3CJeABAaHEe HA CPEAM 3a ONTHYCH
3anmic Ha uHpopmamus“. Tlpe3 1994 r. e moctaokropanT B MHcTHTyTa mo ontuka "Daza de
Valdés" B Manpua, Mcmanus, kpaero pabotu BBPXY ,,ONTHYHH METOIU 3a H3CJIEIBAaHE Ha
(dazoBU Tpexoau B XaJIKOTEHUAHM THHKM cioeBe”“. B mepmoma 2002 - 04.2013 r. Toil e
uscienoBaren B M3cienoBareicku HHCTUTYT 10 MHAyCTpuaiHu TexHonoruu, Hsinch, Taiigas.
PaGotun e ome kato,,iokaHeH mpodecop” B MHCTUTYT MO €IEKPOONTHYHO WHKEHEPCTBO B
National Chiao Tung University, Hsinch, Taiian. Ilpe3 2013 r. e u30paH 3a JOICHT B
WHucTuTyTa No ontuyecky MaTepuainu U texHoioruu Ha BAH, a ot 2016 r. e nouent B UDTT.

B noxazamen B4 — xabunumayuornen mpyo nou. JIUMUTpoB € mpencraBui 7 myonukaruu (3
oOp. - B ciircanusi ¢ Q1, 3 Op. - B Q2 u 1 6p. B m3nanue cve SIR 6e3 IF), ocurypsiBamim 145 Touku
npu HeoOxoaum muH. oT 100 T. B 4 ot te3m cratum gou. IuMUTpOB € mbpBH aBTOp, B 1 €
KOPECTIOHAMPAII] aBTOP, a 32 OCTAHAIUTE 2 € MPEACTaBeH CepTU(UKAT 3a CHIIECTBEH MIPUHOC HA
not. JIMMUTPOB, MOJNMCAH OT IMBPBHS aBTOp. B nokazamen I'7 ca nipenactaBeHu 27 HayIHH
tpyna (7 6p. 8 Q1, 3 6p. B Q2, 4 6p. B Q4, 11 Op. B uznanus cbe SJIR 6e3 IF u 2 Op. — B apyrw,
ocurypsiBamy 393 T. npu MuH. 220 T.; eaHa paboTa € caMOCTOsATeNHa), a B [ 9 - 2 4y KIeCTpaHHH
natenTa (50 1.). Te3u TpymoBe He ca BKIOUeHU B Oa3arta manuu Ha HAIIW /I, 3a mokpuBaHe Ha
MUHUMAaJIHUTE HAllUOHAIHU M3UCKBaHUs 3a ,,jo1eHT . IIpencraBen e cruchk ¢ 214 He3aBUCHUMHU
nuTHpaHus B criucanus v nareHtd (428 1. mo /{11, mun. 200 T.) ¥ IpUMEpPU HA CHIICCTBEHU
nutupanusg Ha 10 ot mybnukamuute. bpoar Ha toukute o nokazamen E ¢ 340 (mpu mun. 150
T.), KOUTO ca 32 PHKOBOJICTBO Ha OBJITApCKUsS €KUM B 4 MEXKIYyHAPOTHU MPOCKTA, PHKOBOJICTBO
Ha 4 HalMOHAJIHM HAY4YHHM MpPOEKTa, ydactue B 1 MexayHapoleH U 4 HallMOHATHHU MPOEKTA.
HanpasenusaT mnpernexn mnokaspa, ye aktuBure Ha Jou. [[. JIuMUTpOB MHOro HaJBHILIABAT
MHHUMAJIHUTE HAIlMOHAJIHA U3UCKBAaHUS U n3uckBaHusTa B [IpaBunnunmre Ha BAH u UOTT.

CwriacHo aBTOpCKara crpaBka Ha jgo1. J{. AMMUTpoB Tol € chaBTOp Ha 00m0 93 Hay4yHu
Tpyza, OT KOUTO 35 ca MyOJMKalMK B CriMcaHus ¢ uMnakT ¢aktop, 10 ca B ciicaHusi ¢ UMITaKT
panr, 11 ca B apyru pedepupanu cnucanus, 29 ca B COOpHULM OT KOH(EpeHIIUH, 6 ca MaTeHTH
(3 amepukancku, | kuTalicku u 2 ObJITapcKu) M 1 € 3asBKa 3a mateHT. [IpefacTaBeH € CIUCHK ¢
yuacTust B 57 MeKAyHApoaHU KOH(DepeHnu (¢ u3HeceHu | KIIr0voB U 3 MoKaHeHH Jokiaana) u 11
HanroHa HU KoH(pepeHun. OOmuAT Opoil HE3aBUCHMHU ITUTUPAHUS Ha MyOJuKanuuTe My € 491,
a materrure umart 30 mutupanus. Paspadotku ¢ pekoBoauTten noil. [l. J[uMUTpOB ca crieuenuiv
mepBO MsicTOo B KoHKypcute Ha MODTT 3a Hait-3Haummo HayyHo (2017 r.) m HaW-3HaYUMO
HayqHO-TIpIoKHO (2020 r.) moctmwkenune. Onucanute MaHHUA TpeactaBsaT jaou. . Jumutpor
KaTo MHOTO akTHBHO paboTenr yueH. Tol € cbc 3HAUUMU HAYYHH ¥ HAYIHO-TIPUIIOKHU TIPUHOCH,
KOUTO HOMYJIIPU3UpA YPE3 y4yacTusi B MHOTO MeXAyHapoAaHu KoHdepeHuuu. [loctuxenusra my
ca 1o0pe MO3HATH U BUCOKO OIICHEHH OT MEXAyHapoIHaTa HaydyHa OOIIHOCT.



2. Obwa xapakxmepucmuKka Ha HAyuHama 0eiHocm Ha Kanouoama

[IpencraBenure 3a ydyacThe B KOHKypca Hay4YHHM TpynoBe Ha fou. A-p Humutrbp Jumutpon
BKJIIOYBAT OTJaraHe Ha TBHHKOCJIOWHU HAHOMAaTEpUAIM, XETEPOCTPYKTYpPU M MHOTOCIIONHH
CTPYKTYpU OT KBa3u-IBYMEPHH CJIOEBE 4pe3 H3IO0JI3BAHE HAa TEPMHUYHO H3MApPEHHE, XUMHYHO
OTJIaraHe OT ra3oBa (pa3a, MarHETPOHHO pa3lpaliBaHe U aTOMHO NocioiHO oTnarane (ALD). 3a
KOMIUIEKCHO XapaKTepU3UpaHe Ha H3cIelBaHUTE OOEKTH ca MpHJIaraHd pa3HoOoOpa3HU
CBbBPEMEHHU METOJH, KaTo peHTreHoBara nu¢pakuus, EXAFS, atomHa cuinoBa MUKpOCKOIus,
TPAHCMUCHOHHAa M CKaHUpalla eJIeKTPOHHA MHUKpockonus, PamaHOBa cHeKTpockomnus,
BKJIIOUMTEHO NOJsIpU3Upana MUKkpo-PamanoBa cnekrpockonus u aAp. M3cnensanu ca onTuyHY U
€JIEKTPUYHN CBOWCTBA Ha NPO3PAYHM MPOBOJSAIIM CIOEBE M MHOTOCIONHM CTPYKTYpHU BBPXY
I'bBKaBa MOJIOKKA C 11e] pa3paboTBaHe Ha HOBU KOHTAKTHU 3a HY)KJIUTE Ha ONTOEICKTPOHUKATA.
OO0eKT Ha u3cieBaHe ca Ol MOHOKPUCTAIHU MaTepUali - MyJITU(EPOULH, BaHAIaTH, CIIOUCTH
KpUCTaiaH, (OTOBONTAWIM Ha Oa3aTa Ha CWIMLUN, MaTepHald 3a ONTHYHU M EIEKTPUYHH
nameTu. Pa3zHooOpa3ueTo oT METOIM Ha OTJIaraHe U XapaKTepU3UpaHe Ha MaTepUalli C pa3IuuHU
CBOHWCTBa M pa3HOOOpa3HH MOTEHIMAIHU NPUIOKEHUs npezcTass nou. [{. luMuTpoB karo y4deH
C BUCOKa KBaIM(IUKALUS, KOATO ChbOTBETCTBA HA aKaJleMUYHATA AITBKHOCT ,,ipodecop”.

3. OcHOo6HU HayuHU U HAYYHO-NPUTIOHCHU RPUHOCU
Ilybnukayuume, cvomeemcmeawu Ha Xaburumayuonen mpyo, CbIbpKaT IPUHOCH BBPXY:

(a) mMHKOB OKCH, JierupaH ¢ anymuHuil (AZO), karo antepHaTuBa Ha IN,O3, merupan ¢ kamai.
AZO cnoeBere ca HaHeceHn ¢ ALD BBpXy CTBKIIO, I'bBKaBH MOJIOKKH OT IOJUETHIICH
TepedTamaT ¥ 3a MPBB BT BBPXY CIIOJA ,,MyCKOBHT, NMPHU KOSITO Ca BAXKHHU BHUCOKATA
MPO3PaYHOCT ¥ I'bBKABOCT M BUCOKATa TEPMUYHA YCTOMYUBOCT;

(6) marauTokanopuyeH epext B MoHokpuctaieH ThVO, u myarudeponka ThMn,Os, kouto ca ¢
MOTEHIIMATHO MPHUJIOKEHUE KAaTO XJIAJWIHH areHTH B KOCMUYecKaTa WHIYCTPHUS W B HOBO
MOKOJIEHUE KOMIIAKTHU U OMPOCTEHM MATrHUTHH XJIQJAWJIHUIM 32 BTEYHSBaHE HA BOAOPOJI U
XEJINH,

(B) m3pacTBaHe Ha TOJIEMHU, BUCOKOKaYeCTBeHH MOHOKpHCcTau oT LUV O, 1 3a1p1004ueH aHaIH3
Ha BUOPALIMOHHUS UM CIIEKTH).

Hayuynu npuHOCHM BBpXYy MarHUTHH CBOWCTBA W MArHUTOKAJOpUYEH e(PeKT B KPUCTATHHU
matepuanu ot tuna RMnOj3 (R - Er, Dy) u mynrtudeponunn chequnenns RMnyOs (R - Tb, Ho),
KaKTO M BBPXY alTepHATHBHU Mpo3padnu mpoBoismm matepuain (AZO cimoeBe U MHOTOCIOWHHU
crpykrypu oT TiO2/AQ/TIO) u npunoxkenus UMa U B nyOauKayuume u38vH XaOUIUMAYUOHHUSL
mpyo. be3 na nzuepnBaM BCHUKH MPUHOCH IIIe CTIOMEHa o1iie KouTpoaupanoro CVD ornarane Ha
€IHOCJIOEH U MHOTOCITIOCH Tpad)eH U M3MOJ3BAHETO MY KaTo MPO3paueH eIEKTPO] BbPXY I'bBKaB
MOJTUMEPEH MaTephall 3a TepaxeploBH EIEKTPOONTHYHH YCTPOMCTBA, pa3pabOTBaHETO Ha
YCTPOMCTBA ¢ OTUMEPHO-IUCIIEPTUPAHA TEYHH KPUCTAIN M HA CHIIUIIUEBU CI'HHUYECBH KIETKHU C
BHCOKa €(EKTUBHOCT.

Hayunurte npunocu Ha nou. Jl. JIMuMUTpPOB MoOXKe Ja ce XapakTepu3upaT Karo ,,000raTsBaHe
Ha ChUIECTBYBAIY 3HAHUS U TEOPHH, ,,Ch3/laBaHE Ha HOBM T€XHUKHU 33 CHUHTE3 Ha MaTepHalu U
,»JIEMOHCTPUPAaHE Ha Bb3MO>KHOCTH 32 MPUJIOKEHUE Ha HAYYHUTE MIOCTH)KEHUS B IIpaKTUKaTa ™.

4. HsamaMm KpUTHYHU O€EeKKH U MPEMOPBKU MO0 IPEICTaBEHUTE TPYI0BE.

5. 3aknrouenue
[IpencraBenure ot mou. a-p Jumutsp 3axapueB JMMUTPOB MaTepuaiu ro XapakTepu3upar
KaTo BOJIEI CHEIHAIUCT B 00JIaCTTa HA OOSIBEHUSI KOHKYPC, C BUCOKA KBATH(UKAIUS U TOISIMO



MEXIyHApOAHO MpHu3HaHue. Toil e ToKa3bil, Ye € CIOCOOCH /1a 1aBa HOBU HMJIEH U J1a PhKOBOJH
W3CJIEABaHUsl Ha HAW-BUCOKO HaydyHO HMBO. HaykomeTpuunute mokaszarenu Ha A-p JuMutep
3axapueB JJUMHUTPOB MHOT'O HAJIBUILIABAT MUHUMATHUTE HAIlMOHAIIHU U3MCKBAHUS 3a 3a€MaHe Ha
aKaJeMUYHaTa JThXKHOCT ,,ipodecop’, cbrinacHo 3PAC Pb u IlpaBuiaHuKa KbM HEro, KakTO H
M3HUCKBaHUATA B cboTBETHUTE NpaBuaHUIM Ha BAH u UOTT. Bb3 ocHOBa Ha Ka3aHOTO IO-TOpe
M3pazsiBaM MOJIOKMTEJHO CTAHOBHIIE U MOAKPEsM 0e3 KojebaHrue KaHauaaTyparta Ha J101l. 1-p
Jumutbp 3axapueB JUMHUTpOB 3a 3aeMaHe Ha akaJeMUYHaTa JUTBXKHOCT ,Jpodecop” B
HNuctutyT mo ¢usuka Ha TBBPAOTO TsUIO akaid. ,,I. HamkakoB” keM bbiarapcka akamemus Ha
HaykuTe, mnpodecuoHanHo Hampaienue 4.1. ,Dusndyeckn HAyKH, HaydyHa CHEIHATIHOCT
,PHU3MKa Ha KOHJICH3WpaHaTa MaTepusi .

08.06.2021 r. IMonnuc:

/mpo¢. npu I.Hemera-CnaBoBa/



Evaluation report

on a procedure for the occupation of the academic position "Professor”, speciality "Physics of
condensed matter” in the professional field 4.1. "Physical Sciences"”, according to the
announcement of the Institute of Solid State Physics (ISSP), Bulgarian Academy of Sciences
(BAS) in the State Gazette, issue 13/16.02.2021

Candidate: Dimitre Zahariev Dimitrov, Ph.D., Assoc. Professor at ISSP-BAS

Reviewer: Dianka Dimitrova Nesheva-Slavova, Dr.Sci., Professor at ISSP-BAS

1. General characteristics of the submitted materials

The only candidate to participate in the competition is Assoc. Prof. Dr. Dimitre Zahariev
Dimitrov. He has presented all the required materials. It is clear from them that in 1989 he
successfully defended a PhD thesis on "Synthesis and research of media for optical recording of
information”. In 1994 he was a postdoctoral fellow at the Daza de Valdés Optics Institute in
Madrid, Spain, where he worked on "Optical methods for the study of phase transitions in
chalcogenide thin films". Between 2002 and 04.2013 he was a researcher at the Research
Institute of Industrial Technologies, Hsinch, Taiwan. He has also worked as an invited professor
at the Institute of Electrical Engineering at National Chiao Tung University, Hsinch, Taiwan. In
2013 he was elected assoc. professor at the Institute of Optical Materials and Technologies of
BAS, and since 2016 he has been an assoc. professor at ISSP-BAS.

In indicator B4 — habiliting work Assoc. Prof. D. Dimitrov has presented 7 publications (3
pcs. - in research journals with Q1, 3 - in Q2 and 1 in an journal with SJIR without impact factor),
providing 145 points at the required minimum of 100 points. In four of these articles Dr. D.
Dimitrov is the first author, in one - he is a corresponding author, and for the other 2 a certificate
of significant contribution of Dr. Dimitrov is provided, signed by the first author. Indicator G7
presents 27 scientific publications (7 in Q1 journals, 3 in Q2, 4 in Q4, 11 in journals with SIR
without IF and 2 — in others, providing 393 points at required minimum of 220 points; one work
is independent) and indicator G9 (2 foreign patents) adds 50 points. The publications are not
used to meet the minimum national requirements for "associate professor”. A list of 214
independent citations in journals and patents (428 points under D11 at min. 200 point) and
examples of substantial citations of 10 of the publications are presented. The number of points
under indicator E is 340 (at min. 150 points), which are for leading the Bulgarian team in 4
international projects, leading 4 national scientific projects, participation in 1 international and 4
national projects. The review shows that Dr. D. Dimitrov far exceeds the minimum national
requirements and requirements in the corresponding Regulations of BAS and ISSP.

According to the Dr. Dimitrov’s report he is a co-author of a total of 93 scientific works, of
which 35 are publications in research journals with impact factor, 10 are in journals with impact
rank, 11 are in other referenced journals, 29 are in conference proceedings, 6 are patents (3
American, 1 Chinese and 2 Bulgarian) and 1 patent application. A list of participations in 57
international conferences (with 1 keynote and 3 invited lectures) and 11 national conferences is
presented. The total number of independent citations of its publications is 491 and the patents
have received 30 citations. Developments leaded by Dr. Dimitrov have won first place in the
ISSP competitions in years 2017 and 2020. The described data present Assoc. Prof. D. Dimitrov
as a very actively working scientist. It has significant scientific contributions which were made
popular through participation in many international conferences. His achievements are well
known and highly appreciated by the international scientific community.



2. General characteristics of the applicant's scientific activity

The scientific papers of Assoc. Prof. Dr. Dimitre Dimitrov presented for participation in the
competition include deposition of thin-film nanomaterials, heterostructures and multilayer
structures of quasi-two-dimensional layers using thermal evaporation, chemical deposition from
the gas phase, magnetron sputtering and atomic layer deposition. For complex characterization of
the objects studied, various modern methods have been applied, such as X-ray diffraction,
EXAFS, atomic force microscopy, transmission and scanning electron microscopy, Raman
spectroscopy, including polarized micro-Raman spectroscopy, etc. Optical and electrical
properties of transparent conductive layers and multilayer structures on a flexible substrate have
been studied in order to develop new contacts for the needs of optoelectronics. Subject of
research are also single-crystal materials - multiferoic, vanadate, layered crystals, photovoltaics
based on silicon, materials for optical and electrical memories. The variety of methods of
deposition and characterization of materials with different properties and various potential
applications is presented by Assoc. Prof. D. Dimitrov as a highly qualified scientist, which
corresponds to the academic position "Professor".

3. Basic scientific and applied contributions

A. The publications corresponding to the Habilitation work contain contributions on:

(@) zinc oxide doped with aluminum (AZO), as an alternative to tin-doped In,O3. The AZO
layers are coated with ALD on glass, flexible polyethylene terephthalate substrates and, for the
first time, on muscovite mica, whose high transparency and flexibility as well as high thermal
stability are important;

(b) magnetocaloric effect in single crystal ToVO, and multiferroic ToMn,Os, which are
potentially used as refrigerants in the space industry and in a new generation of compact and
simplified magnetic refrigerators for liquefying hydrogen and helium;

(c) growth of large, high quality LuVO, single crystals and in-depth analysis of their
vibrational spectrum.

B. The publications outside the habilitation work also contain scientific contributions on
magnetic properties and magnetocaloric effect in crystalline materials of the type RMnO3 (R -
Er, Dy) and multipheroic compounds RMn,Os (R - Th, Ho). There are data on alternative
transparent conductive materials (AZO layers and multilayer structures of TiO,/Ag/TiO,), as
well. Without exhausting all contributions, I will also mention the controlled CVD deposition of
single-layer and multilayer graphene and its use as a transparent electrode on a flexible polymer
material for terahertz electro-optical devices, the development of devices with polymer-dispersed
liquid crystals and high-efficiency silicon solar cells.

The scientific contributions of Assoc. Prof. D. Dimitrov can be characterized as "enrichment
of existing knowledge and theories”, "creation of new techniques for synthesis of materials” and
"demonstration of opportunities for application of scientific achievements in practice."

4. | have no critical remarks and recommendations on the submitted works.

5. Conclusion

The materials presented by Assoc. Prof. Dr. Dimitre Zahariev Dimitrov characterize him as a
leading specialist in the field of the announced competition, with high qualification and great
international recognition. He has proven that he is capable of giving new ideas and leading
research at the highest scientific level. The indicators of Dr. Dimitre Zahariev Dimitrov far
exceed the minimum national requirements for holding the academic position of "professor”,



according to the Law on Development of the Academic Staff in the Republic of Bulgaria (ZRAS
RB)RAS RB and its Regulations, as well as the requirements in the respective regulations of
BAS and ISSP. Based on the above, | express my positive opinion and support without
hesitation the candidacy of Assoc. Prof. Dr. Dimitre Zahariev Dimitrov for the occupation of the
academic position of "Professor" at the Institute of Solid State Physics, Bulgarian Academy of
Sciences, professional field 4.1. "Physical Sciences"”, scientific speciality "Physics of condensed
matter"'.

08.06.2021 Signature:
/Prof. D.Sc. Diana Nesheva-Slavova/



