CTAHOBMULLE

No KOHKYPC 33 3aeMaHe Ha akageMU4HaTa ANbXKHOCT “npodecop” ob6sseH ot NPTT-BAH B [1B
Nel3 o1 16.02.2021 r. B npodecnoHanHo HanpasneHue 4.1. ,®usnyeckn Haykn“ Hay4Ha
cneupnanHoct ,dn3nKa Ha KOHAEH3MpaHaTa maTtepuma”

Kanaupar: Avumntep 3axapues Jumutpos, AOKTOp, goueHT B UDTT-BAH
YneH Ha Hay4yHOTO Xypu: leopru Jlanes AsHKos, a4-p, npodecop 8 OMT-BEAH
1. O6wo onucaHue Ha NpeAcTaBeHUTe MmaTepuanm

(LLuTmpaHUTe No-401y NOKasaTenun n KBapTuam (otbennsaHu c ,utannk”) ca aedumHnpaHm B
MpaBunHMKa 3a npunaraHe Ha 3PAC PB, MNpodecnoHanHo HanpasneHue 4.1, Tabamum 1 un 2)

B KOHKypca 3a akad. ANbKHOCT ,npodecop” 3a HyxKauTe Ha nabopatopus ,Pu3Mka Ha
MaTepuanntTe U HUckute Temnepatypn” Kkom UDPTT-BAH eguHCcTBEH KaHauAaT e Aou. 4-p
AnmnTbp 3axapues MmMUTPOB.

MpeacrtaBeHUTe OT KaHAMAATA MaTepuasn MO KOHKYPCA BKNKOYBAT BCUUYKW M3NCKBAHW cnopej
3PACPB goKkymeHTH.

B nokazamen B4 - xabunumayuoHHUS mpyo ca BKA4YeHW 3 nybnamkaumm ¢ keaptua Ql, 3
nybankaumm c Q2, n egHa cbe SIR, ocurypasawm 120 Touku (npmn Heobxoaumm muH. 100). B Tesn
cTaTmm gou. JMMUTPOB € NbPBU UM KOopecnoHAMpaLL, aBTop.

B nokazamen 7 ca npeacrseHn 27 HaydHu Tpyaa: 7 6p. 8 Q1, 3 6p. 8 Q2, 4 6p. 8 Q4 n 11
nyb6MKaumMm B CNMcaHUs ¢ UMNaKT-paHr. B nokaszamen 9 ca BKAOYEHM U ABa NaTeHTa U edHa
nyb6AnKauma B NbJieH TEKCT OT COOPHMK Ha KOHbepeHuma. Bcuuko ToBa ocurypasa 443 TOYKKM NO
nokasarten I (npu Heob6xoaMmK MUH. 220)

MybankaummnTe, C KOUTO Ce KaHAMAATCTBA B KOHKYPCa 3a aKagemmyHaTa AabXKHOCT ,,npodecop”,
ca mn3nesnun ot nedyat npes nepuoga 2013-2021 r. BcuMYKM HayvyHM Tpypose, nNpeacTaBeHU B
nokazamenu B4 n 7, ca nybanKyBaHu cneg 3awmnTaTta Ha gucepraumaTa 3a ,,40KTop” 1 KoOHKypca
3a ,,40UEeHT” M He ca BKAKYeHU B 6a3ata aaHHM Ha HALW/I, 3a nokpMBaHe Ha MUHMMANHUTE
HaLMOHAHU U3NCKBAHMA 3a 3aemMaHaTa oT 4-p AMMUTPOB aKaZeMMYHaA ANBKHOCT ,A0LEHT”.

MpenacraBeH e cnUcbk ¢ 214 He3aBucMMM LMTUpaHua (428 1. no nokazamen 11 npu muH. 200).

Mo nokazames E ca npeAcTaBeHU CAUCHLM 3@ y4acTUE B HALLMOHANHN U MEXKAYHAPOAHW NPOEKTH,
OT KOuTO Aou. AumuTpoB e 6un/e pbkoBoAUTEN HA 4 HALMOHA/NHM HAy4YHU MPOEKTa U Ha
OBbArapCKM eKun B eAuMH MeXAyHapoAeH HaydyeH npoeKkT. Mma goKasatencrtsa 3a ydactve B 4
Hay4YHM MPOEKTa C MEXKAYHapoAHO W/MAnM cmeceHo GMHAHCMpaHe KaTo MHOPACTPYKTYPHUAT
npoekt Ha W®TT UHEPA (2013-2017 r.) no 7-ma pamKoBa nporpama Ha EK, npoekra
BGO5M20P001-1.001-0008 ,,HauMoHaneH LUEeHTbP NO MeXaTPoOHMKa U YMCTU TexHonormn“ (2018-
2023), EU HORIZON 2020 “Dissipationless topological channels for information transfer and



quantum metrology” TOCHA H2020-FETPROACT-01-2018, Grant Agreement 824140 (2019-2023)
KaKTO M 3a y4acTue B 7 nNpoekTa puHaAHCUpaHu ot PoHg, ,HayuHu nscnepsaHma”. Mpusneyexn
CcpeacTBa NO NPOEKTU, pbKoBoAeHM oT aou,. Aumuntpos ca ~280 000 ns. Bcmuko ToBa ocurypsasa
345.8 TOYKM, NP1 MUHUMANTHO M3NCKyemm 150 T.

2. O6wWwa xapaKTepuCcTUKa Ha Hay4yHaTa, Hay4YHO-NPUIOXKHATA U NegarorMyecka 4emHocCT
Ha KaHAMAaATa;

HayyHaTa M Hay4HO-NpWIOXKHaTa AEWHOCT Ha KaHauaata e B obnactta Ha ¢u3MKaTa Ha
KOHAEH3MpaHaTa MaTepma U MaTepPMaNo3HaHNETO U MoXKe Aa bbae ob6obueHa v rpynupaHa B 4
TEMATUYHU 0bnacTM crnopes M3cnNeABaHUTE MaTepuanu W MPUIOXKEHUA KaKTo cienBa:
OYHKLMOHANHN HAHOCNOEBE W CTPYKTYPW; CUHTE3, U3CnefABaHe M NPUIOXKEHWe Ha ABy-
AVUMEHCMOHHN MaTepuany; MarHUToKanopuyeH edekT B MOHOKPUCTaNHWU MaTepuann w
MPUNONKEHUA N MYNTUPYHKLMOHANHU MOHOKPUCTAIHU MaTepUanu.

Buxkpa ce, ye gou. OumuTpoB e C BoAella poasa B Te3n WU3CNeABaHUA, T.e TOM MNOCTaBA
N3cnepoBaTe/ICKM 33[3a4M, y4acTBa B eKCnepuMeHTasHaTa peanunsauumda, B obobuwaBaHeTo U
HanuceaHeTo Ha nybaukauuute. [lonyyeHuTe pe3ynTaTUTM Cca CBbp3aHM nogobpasaHe
napameTpuTe Ha AUCMIEN C TEYHU KPUCTAZIN U Ha MBKaBWM AUCNIEN; U3cneABaHe Ha CBOMCTBATA
Ha CTPYKTypuTe rpadeH n CMHTe3MpaHe Ha ABYAMMEHCUOHEH PtSe2; nscneaBaHu ca MarHUTHUTE
M MarHuToKanopmyHmute csomctea Ha RMnO3 n RMn205 myntndeponyHn MOHOKPUCTaNW;
nscneasaHe Ha MoHokpucTanmTte LuVO4 KaTo NnpecneKkTMBHa fla3epHa cpeaa. Tasm pa3HoobpasHa
AENHOCT M KOMNAEKCHMA NOAXO0A4 NpuU pellaBaHe Ha U3CcNefoBaTeNCKM 33a434M NpeacTasa aoL.
OVMUTPOB KaTO y4eH C MHOTO BMCOKA KBanUMKaLMA, KOATO CbOTBETCTBA Ha aKaAeMMyHaTa
ANBXKHOCT «npodecop».

HayyHUTEe M HAyyHO- MPUAOXKHW pe3ynTatM Ha gou. AumuTpos ca npeactaBeHu Ha Hag 120
MEXAYHapOAHM U HaLlMOHAHU KOHbEepPeHUMN N cumnosmymm (1985-2021).

Odou. OumntpoB e cb-pbKoBOoAUTEN HA 3 Hakanasbp AunaomaHTv ot HO3Y, M Ha 2 ycnewHo
3aWUTUAKM Marnctbp aunaomanTtu (FO3Y u NCTU). B momeHTa e cb-pbKOBOAUTEN Ha 33/l04€EH
OOKTOpPaHT.

3. OCHOBHM Hay4YHU U HAYYHO-NPUIOKHU NPUHOCK.

HayyHo-n3cnepoBaTtenckm MNPUHOCKM MO  NbpBa TemaTMdHa obnact ca pas3paboTeHute
anTepHaTMBHM Ha ITO matepuanu OT NernpaH c anyMUHUIA UMHKOB oKkcug ZnO:Al nonydyeHu no
meToaa ALD. 3a nbpBM NbT Ca OT/IOXKEHW NPO3PAYHM U npoBoaumn cnoese oT Al-nervpanHn ZnO
(AZO) Bbpxy Npo3payHM U MLBKABM NOAJNOXKKN OT MYCKOBUTOBA citoaa ¢ ALD.

HayuyHo-u3CcnepoBaTeNckM MPUMHOCM MO  BTOpa TemaTudHa obnact ca paspaboTteHute
TEXHOJIOTMYHWN PELLENTM 3@ KOHTPOJIMPAH CMHTE3 Ha MHOrocC/loeH rpadeH ypes U3nosi3BaHe Ha
MEeTOZ, 33 XMMWYECKO OoTNaraHe ot rasosa ¢asa (CVD). M3cnesBaHu ca CBOMCTBATA Ha CTPYKTYpuUTE
rpadeH BbpXxy LUKN0-01ePUHOBM NOSMMEPHN NOANOXKKMU. [leMOoHCTpMpaHa e GYHKLUMOHANHOCTTa
Ha HOB K/J1aC MPO3PayYHU U MbBKABU €NEKTPOAM OT rpadeH.



Hay4yHo-n3cnenoBaTesickKn NPUHOCKU NO TpeTa TemaTuyHa obsacT ca yctaHoBeHuTe B RMNnO3 um
RMn205 myntndeporyHm MOHOKPUCTAIM KOHKYPEHLMA MeXAY Pa3/IMYHUTE MarHUTHM OOMeHHM
B3auMmogencTans, BrkaouBawy Mn3+, Mnd+ n R3+ nogpelweTtkute. YcTaHOBEHa € rMraHTcKa
QHU30TPONUA HA MArHUTOKANOPUUYHMMA eDEKT, KOETO NO3BO/IABA Cb34aBaHe HA NO-KOMMNAKTHW,
e(dEeKTMBHN U ONPOCTEHN MArHUTOKANOPUYHKU yCcTpolicTBa. [JoKasaHo e, ye ThVO4 moxke aa ce
M3N0N3Ba KaTO MAarHUTEH XNagueH areHT B ePeKTUBHN U EKOJIOTUYHU KPUOOXNaauTenn nopaam
CUJTHUA CU MArHUTOKaopuyeH edpekT

Hay4Ho-13cnepoBaTencka NPMHOCK NO YeTBbPTA TeEMATUYHA 061acT ca CMHTE3UpaHUTE ronemu
no pasmep BUCOKOKayecTBEHUW MOHOKpuctaanm LuVOs upe3 meton Ha wm3pacTBaHe OT
BMCOKOTEMMepaTypHu pasteopu (High Temperature Solutions/flux growth). MocTurHaTa e BUCOKa
ONTUYHA NPO3PAYHOCT B cnekTpanHua nHtepsan 500-3000 nm 1 BUCOKOKaYeCcTBEHA KpUCTasiHa

CTPYKTYypa.

OCHOBHM Hay4HM U HAy4YHO-NPUNOXKHM NPUHOCK Ha gou. OMMUTPOB MOraT Aa ce OTHecaT KbM
KaTeropuure: cb3gaBaHe Ha HOBWU KaacudUKaumMu, MeToau, U TEeXHOJIOTWUM; MoJjly4aBaHe W
[OKa3BaHe Ha HOBM GaKTU; MPUNOKEHMNE HA HAYYHU NOCTUKEHUS B MPaKTMKaTA.

4. Hamam KpuUTUUYHM BeneXkKn n npenopbKku No NpeacTaBeHUTe Tpy[ose
5. MotusupaHo 1 AcCHO GopMy/IMPaHO 3aK/lOUEHUE

MpeactageHnte ot gou. Aumutbp OMMUTPOB TpygoBe r0O XapakTepusmpaT KaTo Bojely,
cneumanuct B obnactta Ha 06ABEeHMA KOHKYpC, C BWCOKa KBanudukaumva U ronamo
MeXAyHapoAHO npu3HaHue. Ton e cnocobeH fAa reHepupa HOBM MAEW W O3 PbKOBOAMU
n3cnenBaHUA Ha HAM-BUMCOKO HAy4YHO HMBO B 0b61acTTa Ha PU3MKaTa Ha KOHAEH3UpaHaTa MaTepus
U MaTepuanosHaHMeTo. HayKoOMeTpUUHMTE NOKasaTenn Ha oy, JMMUTPOB MHOIO HaaBMLIABaT
MHUMANTHUTE HALMOHANHU U3UCKBAHMA 3@ 3aeMaHe Ha akageMu4yHaTa ANbXKHOCT «npodecopy,
3anoxeHn B 3PAUMB wn cBbp3aHuTe npasuaHmum Ha BAH mn UPTT. Bb3 ocHOBa Ha
rOPEN3NOKEHOTO M3pa3fABaM MNONIOKMUTENIHOTO CUM CTAaHOBMULLE M nogKpenam 6e3 KonebaHue
KaHaugaTypata Ha gou. a-p Aumutbp 3axapves AMMUTPOB 3a 3aemaHe Ha akKagemuyHara
ONBKHOCT «npodecop» B MHCTUTYT NO dM3MKa Ha TBBPLOTO TANO akag, «I. Hagrkakos» Kbm BAH,
npodecnoHanHo HanpasneHue 4.1. ,Pusnyeckn Hayku“ HayyHa cneumanHoct ,PusmMKa Ha
KOHAeH3MpaHaTa matepua”

Harta: 16.06.2021 Mognwuc:

/npod. a-p Febpri iankos/



EVALUATION REPORT

On a procedure for holding the academic position “professor” announced by IFTT-BAS in SG
Nel13 dated 16.02.2021 in the professional field 4.1. "Physical Sciences" scientific specialty
"Physics of condensed matter"

Candidate: Dimitar Zahariev Dimitrov, doctor, associate professor at IFTT-BAS

Member of the scientific jury: Georgi Lalev Dyankov, PhD, professor at IOMT-BAS

1. General description of the submitted materials

(The indicators and quartiles quoted below (marked with “italic”) are defined in the
Regulations for implementation of the 3PACPB, Professional Area 4.1, Tables 1 and 2)

In the competition for the academic position of "professor" for the needs of the laboratory
"Physics of Materials and Low Temperatures" at IFTT-BAS the only candidate is Assoc. Prof.
Dr. Dimitar Zahariev Dimitrov.

The materials submitted by the candidate under the competition include all documents
required according to 3PACPB.

Indicator B4 - habilitation work includes 3 publications with quartile Q1, 3 publications with
Q2, and one with SIR, providing 120 points (necessary at least 100). In these articles Assoc.
Prof. Dimitrov is the first or corresponding author.

Indicator G7 presents 27 scientific papers: 7in Q1, 3in Q2,4 in Q4 and 11 publications in
impact-rated journals. Indicator G9 also includes two patents and one full-text publication
from a conference proceeding. All this provides 443 points on indicator D (necessary at least
220).

The publications with which the candidate applied for the competition of the academic
position of "professor" were published in the period 2013-2021. All scientific papers presented
in indicators B4 and G7 were published after the defense of the dissertation for "doctor" and
the competition for "Associate Professor" and are not included in the NACID database to cover
the minimum national requirements for the academic position of "Associate Professor" held
by Dr. Dimitrov.

A list of 214 independent citations is presented (428 points on indicator D11 at min. 200).

According to indicator E, lists for participation in national and international projects are
presented, of which Assoc. Prof. Dimitrov was / is the leader of 4 national research projects
and a Bulgarian team in one international research project. There is evidence for participation
in 4 research projects with international and / or mixed funding such as the infrastructure
project of IFTT INERA (2013-2017) under the 7th Framework Program of the EC, the project
BGO5M20P001-1.001-0008 "National Center for Mechatronics and Clean technologies
”(2018-2023), EU HORIZON 2020“ Dissipationless topological channels for information
transfer and quantum metrology “"TOCHA H2020-FETPROACT-01-2018, Grant Agreement



824140 (2019-2023) as well as for participation in 7 projects funded by the Research Fund.
Raised funds for projects led by Assoc. Prof. Dimitrov are BGN 280 000. All this provides 345.8
points, with a minimum required 150 points.

2. General characteristics of the scientific, scientific-applied and pedagogical activity of
the candidate;

The scientific and scientific-applied activity of the candidate is in the field of physics of
condensed matter and materials science and can be summarized and grouped in 4 thematic
areas according to the studied materials and applications as follows: functional nanolayers
and structures; synthesis, research and application of two-dimensional materials;
magnetocaloric effect in single crystal materials and applications and multifunctional single
crystal materials.

It can be seen that Assoc. Prof. Dimitrov has a leading role in these studies, he is able to define
research tasks, participates in the experimental implementation, in the summarizing and
writing of publications. The obtained results are related to the improvement of the
parameters of the liquid crystal display and the flexible display; study of the properties of
graphene structures and synthesis of two-dimensional PtSe2; the magnetic and
magnetocaloric properties of RMnO3 and RMn205 multiferoic single crystals were studied;
study of LuVO4 single crystals as a promising laser medium. This diverse activity and complex
approach in solving research problems presents Assoc. Prof. Dimitrov as a scientist with a very
high qualification, which corresponds to the academic position of "professor".

The scientific and scientific-applied results of Assoc. Prof. Dimitrov have been presented at
over 120 international and national conferences and symposia (1985-2021).

Assoc. Prof. Dimitrov is the co-supervisor of 3 bachelor graduates from SWU, and of 2
successfully defended master graduates (SWU and NCTU). He is currently co-supervisor of a
part-time doctoral student.

3. Main scientific and applied scientific contributions.

Research contributions in the first thematic area are the developed alternative to ITO
materials made by aluminum alloyed with zinc oxide ZnO: Al obtained by the ALD method. For
the first time, transparent and conductive layers of Al-doped ZnO (AZO) were deposited on
transparent and flexible substrates of muscovite mica with ALD.

Research contributions in the second thematic area are the developed technological recipes
for controlled synthesis of multilayer graphene using the method of chemical deposition from
the gas phase (CVD). The properties of graphene structures on cycloolefin polymer substrates
were studied. The functionality of a new class of transparent and flexible graphene electrodes
is demonstrated.

Research contributions in the third thematic area are the discovered in RMn0O3 and RMn205
multipheroidal single crystals competition between the different magnetic exchange
interactions, including Mn3 +, Mn4 + and R3 + sublattices. A giant anisotropy of the
magnetocaloric effect has been established, which allows the creation of more compact,



efficient and simplified magnetocaloric devices. It has been proven that TbVO4 can be used as
a magnetic refrigerant in efficient and environmentally friendly cryocoolers due to its strong
magnetocaloric effect.

Research contributions in the fourth thematic area are the synthesized large-sized high-quality
LuVO4 single crystals by the method of growth from high temperature solutions (High
Temperature Solutions / flux growth). High optical transparency in the spectral range 500-
3000 nm and high quality crystal structure is achieved.

The main scientific and scientific-applied contributions of Assoc. Prof. Dimitrov can be referred
to the categories: creation of new classifications, methods and technologies; obtaining and
proving new facts; application of scientific achievements in practice.

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

5. Reasoned and clearly formulated conclusion

The publications and documents submitted by Assoc. Prof. Dimitar Dimitrov characterize him
as a leading specialist in the field of the announced competition, with high qualification and
great international recognition. He is able to generate new ideas and lead research at the
highest scientific level in the field of condensed matter physics and materials science. The
scientometric indicators of Assoc. Prof. Dimitrov far exceed the minimum national
requirements for holding the academic position of "professor”, set in the LRAPPB and the
related regulations of BAS and IFTT. Based on the above, | express my positive opinion and
without hesitation to support the candidacy of Assoc. Prof. Dr. Dimitar Zahariev Dimitrov for
the academic position of "Professor" at the Institute of Solid State Physics Acad. “G. Nadjakov”
at BAS, professional field 4.1. "Physical Sciences" scientific specialty "Physics of condensed
matter".

16 June, 2021 Signature:

/Pro,ff/Glegi Dyankov, PhD/
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