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1. OOmwu moJiosKeHUus1 M KpaTku OuorpauHu JaHHU 32 KaHIWaTa.

KonkypchT 3a 3aemMane Ha akajeMuyHaTa JUIbKHOCT ~mpodecop” e obssen B /IB
0p.13/16.02.2021 rox. 3a Hyxxaute Ha MHCTUTYTa IO pU3UKA HA TBHPAOTO TsUIO NpU bbiarapcka
Axanemuss Ha Haykute. B koHKypca y4yacTBa €IuH €QUHCTBEH KaHIUAAT — JIOI. A-p HUHXK.
Jumutep 3axapueB JUMHUTPOB OT ChIIUS UHCTUTYT. OT IpecTaBEeHUTE JOKYMEHTHU € BUIHO, 4e
KaHIUJAThT MMa HEOOXOMMMHS LIEH3 3a ydyacTHe B KOHKYpC 3a 3aeMaHe Ha akaJeMHuyHaTa
mrexkHocT “IIpodecop”, cbermacio 3PACPB u un. 25 ot IlpaBunHuka 3a pa3BUTHE Ha
akanemMuunus cectaB Ha UDTT — BAH.

Humutep umutpos ¢ poaern Ha 02.09.1955 r. B rp. Codwus. [Ipe3 1973 r. 3aBppmiBa ¢
otnuuue cpeaHoto cu odpazosanue B 5 CIIY rp. Codus u crneq orOMBaHe Ha BOMHCKUS CH JABJT
OoCThIIBA B XMMHUKOTEXHONOrM4eH U MertanypruueH YHuBepcurer. [Ipe3 1981 r. braecrtamno
3almuTaBa MarucTbpckata Ccu  Te3a ,JlI3cienBaHe Ha  CIEKTpajlHUTE CBOWCTBA Ha
aIyMOoOOpOCWIIMKAaTHU CTBHKJIA® B ChbBMECTHa JBYyCTpaHHa nporpama mexay BXTU nu MXTU
Mocksa. Ciief; criedenieH aclupaHTCKU KOHKYPC € Ha3HaueH 3a acnupaHT B Kat.““TexHomorus Ha
CWIMKAaTUTEe M cBbp3BamuTe BemecrBa® Ha XTMY. Ilo Bpeme Ha Ta3um cuU JEWHOCT HMHXK.
JIUMUTPOB ce JOKOCBa /10 TAallHUTE HAa THBHKHUTE CJI0OEBE, KOUTO cTaBaT Herosa chada. [Ipe3 1989 r.
3amuTaBa JOKTOpcKata cu Te3a ,,CMHTE3 M HW3CIEABaHE HAa CpPEelM 3a ONTHUYEH 3aluc Ha
nH(popManug“ ¥ HaBIM3a B JeOpUTE Ha ONTHUYHUSA 3allMC Ha HH(OPMALIUA U 110 -TOYHO Ch3JaBaHE
Ha CpEeH 3a 3aIuc.

Crnensa noct-n0k mo3unsi B MucTuTyT Mo ontuka “Daza de Valdes” , Manpun, a ot
1999 r u no3unus Ha roct npodecop B Harmonanen Yao Tynr Yuusepcuter, TaiiBan. Ot 2003 r
e roct uscaenosaren B M3cnenoBarencku VMCTUTYT 1O MHAYCTPUAJIHM TEXHOJIOTMM, TaliBaH,
KbJeTo pabotu 1o 3aBpbiiaHeto cu B MOMT-BAH. Ilpe3 2013 roguna ce xabunutupa, a ciea
yCrenrHo yqactue B eBpomneiicku mpoekt ,,INERA” npe3 2016 r 3anmousa padora B UOTT-BAH,
KBJIETO ITOHACTOSIIIEM € JOLEHT B HalpaBJeHUE ,,OYHKIIMOHAIHN MaTepHalli U HAHOCTPYKTypH .

2.TpynoBe u 1eHHOCTH, C KOUTO KAHAMIATHT YYacTBa B KOHKYpca.

Jor. /ITumMuTpOB ce npecTaBs Ha KOHKYpca ChC 3HAUUTENHA 10 00eM HayyHa NMPOIYyKIIHS,
no0pe momysipu3vpaHa B CHEHHATU3UpPAaHU MEXIYHApOJHU M HAIlMOHAJIHU HAyYHHU CIIHCAHUS.
CeriacHo m3uckBanusata Ha 3PACPD, mpencraBeHn ca caMO HaydHH TpPYyJIOBE, KOUTO HE ca
yJacTBaIM B KOHKypcuTe Ha kanammara 3a OHC “loktop” m AJl “Jlouent”. Hayunara
MPOYKIMS € ChC CIEAHUTE HAYKOMETPUYHH [TOKA3ATENHN:

a) Hayunu myOnukanuu B cneuunanusupanu crucanus ¢ IF niam SJR — 37 Op.;



0) [Tarentn — 2 Op;

B) Jloknajm Ha HAITMOHATHYU U MEXAYHAPOIHU HaydHU (hopymu — 68 Op.

- TIOKaHEH JICKTOp — S 0p.;

- opayiau nokyaau — 11 0p.;

- MOCTEpHU AoKIaau — 52 op.;

B) PHKOBO/ICTBO HAa HAyYHO-U3CIICIOBATEIICKU TPOEKTH — 5 Op.;

- HarimoHasau — ®HU — 4 6p.;

- mexayHapogau — ERA-NET — 1 op.;

r) Yyactue B Hay4HO-H3CiIenoBaTelICKd npoektu — 10 Op., B ToBa uucio 6 Op.

MEXIyHApOIHU IIPOEKTA;

1) PbKOBOACTBO Ha IUIIJIOMAHTH, CIIELUAIN3aHTH U JJOKTOPAHTH — 6 Op.

Bposit Ha He3aBHUCMMUTE TUTHpaHUs HAIXBBPAsS 530, Opoil MO MPUHIMIT HAIXBHPIIAII
3HAYUTEIIHO MMOKA3aTeNUuTe 32 YUCH-EKCIIEPUMEHTATOP.

HaykoMerpuuHuTe mnokaszarteld Ha KaHIuJaTa OYEBHMJIHO OTTOBapSAT U 3HAYUTEIIHO
MPEBUINIABAT NPeNoOpPbYUTEJTHHUTE I[IOKa3aTead 3a 3aeMaHe Ha akKaJeMUYHaTa AITbXKHOCT
,IIpodecop” ceriacHo 3PACPE u IlpaBuiHuka 3a pa3BuTre Ha akageMuyHus cheTaB Ha UDQDT-
BAH. CbrinacHo TOYKOBUS C€KBHUBAJICHT Ha KaHIUIAThT chOupa 1411T., kKaro mnpeBHInaBa
MUHUMAaJHUTE AbprKaBU U3UCKBaHUsA 2.35 mbTH, a Te3u Ha npaBuHuka Ha UDOTT-BAH 1.96 nbeTu.

3. O0ma xapakTepuCcTHKa HAa HAY4YHO-U3CJIEA0BATEJICKATAa U INpenoJaBaTejicKa
JeiHOCT

Hayunata peitHoct Ha pon. JlumMuTpoB € wu3msuio B obnactta Ha (Qu3MKarta Ha
KOHJICH3UpaHaTa Marepus, (akT KOMTO 3HAUYUTETHO YJIECHSBA PELIEH3UPAHETO HE3aBUCHUMO OT
00eMHOCTTa Ha U3cleBaHuTe 00eKTH. [10 ChIIECTBO Mpe3 MeNrs CH TBOPUYESCKU ITBT KaHIUIATHT
C€ 3aHMMaBa C OTJaraHe Ha THHKU CJIOE€BE OT OKCHUJHHU U HEOKCUJHU MATEPHIIH MOCPEICTBOM
(GU3MYHU U XUMHYHU METOJIU OT ra3oBa (paza. OCBEeH OrpOMHUS €KCIIEPUMEHTATOPCKH OIHUT JOII.
JIuMHUTpOB, 3amo3HAT W3 OCHOBM C pea MOJEPHUM METOAM 3a aHainu3 kKaro PamanoBa
CHEKTPOCKOMUS, €JIEKTPOHHA CIIEKTPOCKOIHS, IsylaTa raMa AUGPaKIMOHHA METOAM 3a aHallu3,
yCIsiBa MPEUHU3HO Ja WHTEPIIETHPA MOJYYEHUTE EKCIEPUMEHTAIHU JaHHU. TOBa €CTECTBEHO €
€/IHa OCHOBa 3a (hopMyHpaHe HA HOBH €KCIIEPUMEHTH U JOCTUTaHE Ha pe3yiTaTd, 00oraTsBaliu
dbyHgamenTa, a ChIIO Taka W TIpWIaraHe Ha TOBa IIO3HAaHWE B TMpaKTHKaTa — 3a TOBA
CBHJIETEJICTBYBAT IIPUTEKABAHUTE MEXKYHAPOIHHU NIATEHTH.

[Temarormyeckara IeMHOCT HAa KaHIHWAATa, MaKap U OTPA3€HA MECTEIMBO € BIEeYaTIsBaIla
U OMpeJieieHo TpsOBa Ja MOyur CTPOro MOJIO:KMTeHA olleHKa. Ta3u JaeitHocT Ou MOormo Aa ce
0000111 IO CJIeTHUS HAUWH:

- PBKOBOJICTBO Ha peIOBEH JIOKTOPaHT B YHUBepcutetr Hao , TaiiBan;

- Pa3paborBane Ha murmIoMHU TpoekTH - 4 mpoekta,(2 BSc m 2 MSc ) - Bcuukute
YCIIEIIHO 3alIUTEHH.
- Cp3maBane Ha oOyumTenHa mporpama 3a crTyiaeHTH oT XTMY — | ALD TexuHuku 3a

nojydJamaHe Ha ONTHYHU GuiIMu”
OT Taka HampaBeHUs MpErJies, sICHO Ce BWXK/Ia 3HAUUTENTHaTa 110 00eM IperoaaBaTesicka
NENHOCT, ompeaensdma aou. JIMMUTPOB KaTo W3SBEH IIPENoJaBaTell M PHKOBOJWUTEN Ha
IIOAPAcTBAILH YUYEHH.



4. OCHOBHU HAYYHH M HAYYHO-NPHUJIOKHHM MPUHOCH HA KaHIUIATA.

Pe3y.]'ITaTI/ITe OT HU3CJICABaHUATA UMAT OIMPECACIICHO (bYH,Z[aMeHTaHHO—HpI/IJ'IO)KeH XapakTep
n Mmorar aga c€ KJIaCI/I(I)I/II_[I/IpaT KaToO II0Jy4aBaHC Ha HOBMU JaHHW W JOKa3aBaHC Ha
ChIICCTBYBAIIIX XHUIIOTE3U C HOBU CPCACTBA. OcCHOBHUTE IIPUHOCHU MOTI'aT Ja C€ CUCTEMAaTHU3upar B
€T OCHOBHU HAITPAaBJICHUA, KAKTO CJICABA:

- PazpaGoTrBaHe Ha aJITEPHATHBHM NPO3PAYHH NPOBOASIIM NOKPUTHS;

- [lonydenu ca ThHKM QUIMH OT JIETUPAH C ATYMHHHH MUHKOB okcug (AZQO), HaHECEeHU
BBPXY CTBKJIO, KaKTO M BBpPXY I'bBKaBH MOIOXKKH OT mnoiuerwieH Ttepedranar (PET),
M3II0JI3BAKK TEXHUKA 3a IOCJIE0BATEIHO HAHACSIHE HAa aTOMHU cioeBe (ALD), kato npo3pauHu
Y MIPOBOJIMMH €JIEKTPOJH. Y CTAHOBEHO € ue ThHKHTE punmu AZO npuTexaBaT BUCOKA ONITUYHA
IIPONYCKJIMBOCT BbB BUAMMUS U ONM3bK MH(PpPAUYEpPBEH CHEKTPAIEH IUAIa30H U €JEeKTPUUYECKH
CBOMCTBA, KOHKYpPEHTHM Ha IIMPOKO H3IOJ3BaHUTE mpo3paunu enekrpoau ot ITO crioese.
W3MmepeHuTe €JIEKTPOONTUYHM XapaKTEPUCTUKM M BPEMETO 3a peaklMs Ha IPEUIOKCHHUTE
YCTPOWCTBA pa3KpuBaT BHUCOKHMA MOTeHIMan Ha AZO-cmona 3a  ObJemM TI'bBKaBU
OIITOEJIEKTPOHHU NTPUIIOKECHHUS.

- YCTaHOBEHO € BIMSHUETO Ha TEXHOJOTWYHHTE MapaMeTpH J0TaHTa ObpXy CBOWCTBATa
Ha KOOH/IeH3aTa Y CTAaHOBEHO €, Y€ M34MCIIeHaTa ONTUYHA 3a0paHeHa 30Ha OT eJTUIICOMETPUYHUTE
M3MepBaHus Ha No-aedenus cioit ZnO, nerupan ¢ Al, e ¢ okono 170 meV mo-ronsimMa OT Ta3u Ha
Henerupanust ciao  ZnO mopaaum  edexrta Ha Burstein-Moss. -YcraHoBeHO €, 4e
XapaKTepUCTHKHUTE Ha EIeKTPOONTHYHATA MOAYJIALUS Ha Te3W KacKagHU (UMM ca CpaBHUMH C
T€3H Ha yCTPOWCTBA, u3noissaiiu komepcuannure [TO enexrpou.

- Ilomyyenu ca M3KIIOYUTEIIHO I'bBKAaBU YCTPOMCTBA-,,CBETIIMHHYU KJallaHU , NU3M0JI3BallH
mucneprupad B mnonumep TeueH kpuctan (PDLC) u TiO2/Ag/TiO; mpo3payHul MNPOBOIUMHU
¢uiMu. YCTaHOBEHO € Y€ CTOWHOCTUTE Ha JIMCTOBOTO chhporuBieHue Ha TiO2/Ag/TiOo/PET
ocraBar HenpomeHeHu M cinex 1000 nukena Ha orpBaHe. [3mMepeHMTe CTOWHOCTH Ha
3aJIBKBAIl0 HANpPEKEHWE M BpPEME 3a pEaK[us IOKa3BaT 3HAUYUTEIHMIT MOTEHIUAl Ha
TiO2/Ag/TiO2/PET 3a unTerpauus B clieABalIOTO MMOKOJIEHHE I'bBKABU U PA3TEITIMBU yCTPOICTBA
0e3 n3nonssane Ha [TO.

- M3sicHsiBaHe MArHUTHHTE CBOMCTBA HA MYJITH(PEPOHMYHU KPUCTAIH;

- Pa3zpaboTenu ca marepuany ¢ OTIIMYHU MarHUTOKAJOPUYHH CBOWCTBA B TEMIIEpATYpPHUS
nuarnaszoH oT okoiyo 2 1o 30 K, 6a3upanu Ha MarHUTHUTE U MarHUTOKAJOPUYHUTE CBOWCTBA Ha
MoHoKpucTanu oT TbVOs. IIpu npunarane Ha MarautHO noje ot 7T mo octa a, —AST, KosTO B
TO3M TemmeparypeH uHtepBan aoctura 22 J/kg K, koero Bonu no pexopaen TbVO4 xanauurter
Ha xyaauiieH areHT oT okosio 823 J/kg. TakbB BUI MOBEAEHUE € U3KITIOYUTEIIHO TOAXO/ISIN0 3a
KPUOMAarHUTHH OXJIaIUTeIH, U3M0JI3BAIH 110-e(DEeKTUBHUTE TEPMOAMHAMUYHY IUKIU Ha Ericsson
u AMR.

- M3cnenBanu ca myntudepourure ot Tuna RMn20s (R = MarHUTHU peaKo3eMHHU €l1eMEHTH)
3a MarHUTOKaJIOpUYHM IpriioxkeHus okoio 10 K. YcranoBeHo € , 4e u3siBeHaTa aHW30TPONUs HA
IIPOMSIHATa Ha EHTPOIINATA, YCUIBAHETO HA HAMArHUTBAHETO, JINIICATa HA XUCTEPE3UC U HUCKATa
crenu(uyHa TOIUIMHA BOJAAT O TUTAHTCKU U 0OpaTHUM BBPTAIL] CE€ MarHUTOKAJIOpUYEH €(eKT B
TbMn20s npu OTHOCUTENHO YMEPEHHM MAarHUTHM I0JE€Ta, JOCTUKUMH C MOCTOSIHHM MAarHUTH.
IIpomenu B entponusra ot 6,4 J/kg K u 12,25 J/kg K n annabatau TemneparypHu IpOMEHH, TO-
rosemu oT 8K u 14K, morart ga 0bAaT MOCTUTHATH MPOCTO upe3 3aBbpTaHe Ha TbMn»Os oxoio
HeroBata oc b B mocrostHHMTe MarHUTHU nosieta oT 2 T no 5 T . M3omanmoHHust XapakTep Ha
TbMn20s 1 BUCOKaTa My YCTOWYMBOCT CpEILy OKHCIUTENIHU SIBICHUS, OTBAPSIT Bb3MOKHOCTH 3a



pa3paboTBaHE Ha MAarHUTHM OXJIAXJAIM YCTPOMCTBA, OCOOEHO 3a HUCKOTEMIIEPATypHU U
KOCMUYECKH MPUITOKEHHUS.

- W3cnenBaHu ca MarHUTHUTE M MAarHUTOKAJOPUYHUTE CBOMCTBA HAa MOHOKPUCTAJIUTE
ErMnQOs3 , DyMnO3 1 HoMn20s. TlokazaHo e ye xekcaroHanaute MoHOKpuctaiu h-ErMnQOs
IIPUTEKABAT TMTAHTCKU BBPTSAIL] CE€ MArHUTOKAJIOPUYEH e(eKT, KOMTO MOXe J1a ce reHepupa upe3
BBPTEHETO UM B TOCTOSHHUM MAarHMTHH TI0JE€Ta OKOJIO TEXHHTE OCH a Wiu b. YcTaHOBeHa e
TMTaHTCKa aHU30TPOINHUs HAa MarHUTOKaJopuuHus edekr B opropomOuynus DyMnOs okono
TemmepaTypara Ha nojpexaane Ha Dy>* marnutHuTe MOoMenTH. CJle0BATENHO, 10-KOMIAKTHH,
e(EeKTUBHHU M ONPOCTEHW MAarHUTHU BTEUHSABAIIM YCTPOWCTBA Morar jaa ObJaT M3rpaZieHu upes
HENPEKbCHATO BBPTEHE Ha Kpuctaid 0-DyMnO; B NOCTOSSHHO MAarHUTHO II0J€ BMECTO
U3II0JI3BaHE METO/1a HA HaMarHUTBaHe-pa3MarHUTBaHE.

- Myarudynkuuonaanu 3 D MoHokpucrasiu;

- CuHTe3upaHu M CTPYKTYPHO ca OXapaKTpuU3MpaHM KpucTaiu Ha 3D TomojoruyHu
nsonaropu - Bix(SexTeix)3 u nmerupan BixSes. 3a cmecennTe KpucTaiy € HaOJIOJIaBaHO KAaKTO
€IHOMO/IOBO, TaKa U JABYMOJIOBO IIOBEJICHHUE.

- U3cnenBan e edexrsT oT snerumpaHe Ha MoHokpucTan Bi2TiOz ¢ pyTeHuit u ponuii
BbPXY BHUOpPAllMOHHUTE W ONTHYHUTE CBOMCTBA. JIerMpaHUTE KpPUCTAIM IOKa3BaT IO-BUCOKa
abcopOuus BBB BUAWMHS CIIEKTpaJieH IUAla30H M I0-BHCOKAa IPOIMYCKIUBOCT B OJim3KaTa
uHpayepBeHa O0JIACT B CpPaBHEHME C HEJETMPAHUTE. YCTAaHOBEHO € BIMSHHE HA JOTaHTa
pyTeHuil BbpXy Je(EeKTHOCTTa Ha CTPYKTypaTa.

- IlocpenctBoM HeyTpoHHa Judpakuus € H3sCHEHa MarHuTHAaTa CTPyKTypa Ha
MYyITH(QEPOUYHOTO chenuHeHne Y bMnQO3, B HyJIEBO I0JI€ U IPU MAarHUTHO MOJIE, MPHIIOKEHO T10
ocTa €. YCTaHOBEHO €, Y€ MOAPEKIAHETO HA MArHUTHUTE MOMEHTH Mn** mog TN = 80 K,
nosspusupa Yb** (4b) MoMeHTHUTE, uniiTO HOAPEIEH KOMIIOHEHT Ce yBelanuyasa cuiaHo moj 20-30
K. U nata momentu Mn** um Yb** (4b) ca ommcanm mo orHomeHue Ha I'4 mpu TO3M
TEMIIEPATyPEH PETUOH.

- Cp3nanenu ca QyHKIMOHAIHU JOTUPAHU MOHOKpHUCTAIHU BaHaaatu - LuVOy - ronemu
MoHOkpuctanu LuVO4 ca mnomydyeHHM YCHENIHO Ype3 MeToJa Ha M3pacTBaHe OT
BucokoTemneparypuu pa3tBopu (High Temperature Solutions or flux growth). OnTuuHOTO
KayecTBO Ha KpPHUCTajla € OL[EHEHO Ype3 CIEKTPOCKOICKa eauncoMerpus. KpucranbT nokassa mo-
BUcOkO 0T +0,2 1BOIHO byenpedynBaHe B TOJIIM HHTEpBal OT JBJDKMHUM Ha BBIHUTE.
bnarogapenne  Ha  JoCTaThbUHO  rojieMUsi  pa3Mep  Ha  IOJyYEHUTE  KpHUCTalH,
IByJbuenpedynBamara aucrnepcus Ha LuVO4 Gere onpeseneHa B IKUPOK CHEKTpaeH HHTEpBall,
Bapupau] ot UV no 6nuskus IR pernon u onpezneneHuTe cBoiicTBara Ha JIByJIbUYENpEeUyIIBaHE Ha
LuVO4 ca mo-100pu OT Te3U Ha KalIHTA.

- AHanm3upaH € BUOpAaMOHHUS CHEKTHP OT mbpBU pen Ha LuVO4 upes m3nonsBane Ha
NoJIsIpU3MpaHa MUKpO-PamMaHOBa CIEKTPOCKONHMS ChC cleluaieH (GOoKyc BBpPXY (POHOHHUTE
PSKUMH C Haif-cmaba WHTEH3MBHOCT M YECTO C TPOTUBOPEYMBO HIACHTU(DUIIMpAaHE B
nuTeparypata. V3BbpIIeH € rpylnoBO-TEOPETUYEH aHAIN3, 3a J]a C€ AEMOHCTpUpA ONPEIEISIHETO
Ha YuclaTa U CHUMETPUUTE Ha aKTUBHUTE pexxuMu Ha Paman. OOcbaeHu ca edekTuTe Ha
paszzensiHe Ha KPUCTAJIUTE U MOJIETO Ha Kopenaus BbB BUOparoHHus crekTbp Ha LuVOs4. Tlo
TO3W HAYMH € IMOJIyYeHO IBJIHO paslpesesieHue Ha BCHUKHUTE JIBAHAJECET paMaHOBH aKTHBHU
¢ononu ot LuVOy oT rbpBH pex.

- CuHTe3 u oxapkTepusnpane Ha 2D marepuanu;

- Ilomyuenu ca nBymepHH cioeBe rpadeH, JokazaHu upe3 Paman ananmus, kato ca

U3cleIBaHU ONTUYHUTE MY CBOICTBA.



- U3sicHenu ca pe>KMMUTE Ha MOJIyYBaHe Ha KOMTPOJIMpaH MHOCTIOEH rpadeH Ha Oa3ara Ha
aTMOC(pPHO XMMHUYECKO OTiarane ot rasosa ¢asza (CVD).

- Wpentudunupann u pasrpaHUYeHH ca MHOTOCIOEH M €IHOCIOEH rpadeH U ca
JTUCKYTUPAaHU PEXUMHUTE 32 ONTHMAJIHO M3pAacTBaHE, KaKTO M MpuUpoiara Ha Ae(eKTuTe B
Ha0Jt0/1aBaHu 1I [BaTa BUA CIOEBE.

- JleMoHCTpUpaHO € TPWIOKEHHE Ha rpadeH BbPXY TI'bBKaBH, IHKIOOIE()UHOBH
noJIMMepHH GWIMH € HHUCKM 3ary0M Karo TpO3padyHd eJeKTPOAM 3a TepaxeploBU
eJIEKTPOONITUYHHU yCTpoicTBa. M3caenBanute rpad)eHOBH €JIEKTPOIM OKA3BaT roJIsIM MOTEHIIHAT
3a Obaeny reBKkaBu THz e1eKkTpoonTHIHN yCTPOHCTBA.

- VYcnemwHo ca cuHTe3upaHu PtSe2-cioeBe BBpXy TIOJ€MM IUIOIIM 4YpE3 TEPMUYHO
MOJINIOMOTHATa CeJICHU3AIMs Ha MPEeIBAPUTEIIHO OTJIOKEeHA (PUIMU OT IUIATUHA B XOPU30HTAJICH
KBapIOB TPBHOEH peakTop 3a XUMHUYECKO oTiaraHe oT razoBa (asa (CVD). ILlsuioctHarta
CTpyKTypHa uH(popmanus U KauecTBOoTO Ha PtSe2-punmure ca ananusupanu upe3 Pamanosa
CIIEKTPOCKONUS U ca uaeHTHuGuuupann PamanoBo akTuBHHTE MOJI0BE OTroBapsum Ha 2D PtSe2,
pentrenoBa nudpakuusa (XRD) u pentrenoBa goroenekrponna crnekrpockomnus (XPS).

- BucokoedexTuBHu Si coJlapHH eJIEeMEHTH;

-Ilpensioxken e TUpeKTeH XUMHUYEH METOJ 3a HaAaHOTEKCTypHUpaHe Ha MOBBPXHOCTTA Ha
CHJIMIIMA KOWTO € TOAXONANl 32 BCHYKM BHUAOBE KPHUCTAIHUA CWIMIUEBH HOCHTEIH U
MOBBPXHOCTHU Mopdonorun.MeTobT, NPUIOKEH BBPXY mc-Si, KakTo U c¢-Si, BOAH 10O
3HAYUTEIIHO HAMaJIsIBaHE Ha OTPAKEHUETO B IIMPOK CHEKTPAJICH IMAIa30H.

- Pazpaboten e meron 3a ¢opmupaHe Ha cojlapHa KIIETKA ChC CEJIEKTHBEH EMHTEp,
BKJIIOYBAI[ CEJIEKTUBHO OTCTPAHSIBAaHE HAa YacT OT OapHEepHHST CJIOW BBPXY CHJIHMIIMEBATA
MOAJIOKKA, U (opMHpaHe Ha JBYyCTeneHHa TekcTypa. [IppBaTa cTpykTypa Ha TEKCTypaTta H
BTOpaTa CTPYKTYypa Ha TEKCTypaTa BKIIFOYBAT MHOYKECTBO M3ITBKHAIIM YaCTH U BATBOHATH YaCTH.

- IlpeanokeHa e KOHCTPYKIMS Ha CIbHUEBA KIETKAa C XETEPONMPEeXOoJ U KOHTAKT OT
HEOCBETeHATa CTPaHa, MMalla IIbPBa CHIIMIMEBA MOAJI0XKKA OT MPOBOMSI THUII, ITBPBH aMOpQeH
MIOJIyTIPOBO/IHUKOB CJIOH, BTOpU aMOp(eH MOITyHPOBOJHUKOB CJIOH, I'bPBU MOIYNPOBOJHUKOB
CIJIOH OT MPOBOJSII] THIT, BTOPH ITOJIYIIPOBOAHUKOB CJIOM OT MPOBOJISII THIT U JIETHpaHa 00JacT OT
BTOpU MPOBOAHUK. [IBPBHUAT M BTOPHAT MOJIYHNPOBOJHHKOBU CIIOEBE Ca PA3MOJIOKEHU BBPXY
BTOpUSI amMOp(eH TOIYIMPOBOIHUKOB CJIOH. BTOpHAT jerupaH peruoH OT MPOBOAAII THI CE
HamKpa B CUJIHMIIMEBATa MOJUI0KKA MO/ BTOPHUS MOJIYIPOBOJIHUKOB CJIOH OT MPOBOSIIL THI U € B
KOHTaKT C BTOPHUS aMOP(EH MOIYIPOBOJHUKOB CIIOM.

5. OtpaxeHue Ha HAYUYHHUTe MyOJUKAIUM HA KAHAUAATA B ObJrapckara u
yyxaecTPaHHA JUTepaTypa.

Tpynosere Ha pou. /J[.JIMMUTpOB mpelcTaBeHM B TO3M KOHKYpPC NIPEICTaBIsABAT
CBILIECTBEH MPHUHOC B 00JacTTa Ha (U3HMKaTa HA KOHICH3UpaHaTa Marepus. Te uMaT OTHOIICHHE
KaKToO KbM (yH/IaMEHTA Ha HayKaTa, Taka ¥ KbM MPAKTHUKATA U Ca TMOJYyYUIIN BeUe MOJIOKUTETHA
OLICHKa M MEXJyHapoJHO Mpu3HaHue. Pe3ynrarure oT cBOMTE H3CIAEABAHUA KAHAUIATHT €
oTpa3ui B 93 HayuHu nmyOnukanuu, kato 71 oT Tax ca B peHomupanu crcanus ¢ IF u SJR. 3a
CBEIIEHUsA, 1€ CH MO3BOJIA Ja uutupaM Hsakou oT TsaX — Phys. Rev., Phys. Rev. Materials,
Nanotechnology, Thin Solid Films, Coatings, Opt. Express .

3abens3aHuTe KbM MOMEHTa, Beue mmoBeue oT 530 muraTta ca eIuH eJHO3HAYEH aTecTaT 3a
Ka4eCTBOTO Ha TO3M HAy4Y€H MPOJYKT, a U €IHO YKa3aHUE UHTEPEC KbM TEMATHKATA.

[IpencraBenute B KOHKypca 37 myOnuKamuu ca KOJEKTUBHH, KOETO € HaIbIHO
€CTECTBEHO IPH KOMIUIEKCHU €KCIEPUMEHTAIHH padoTH B 00iacTTa Ha (U3MKAa HA ONTHYHHS



3amuc Ha wH(popmamusa. B Te3u pabotu obave JMYHUAT NMPUHOC HA KaHAWIATa 32 MEHE €
6e3cniopeH — B 3/4 oT paboTUTE, TOM € Ha MBPBO WJIM BTOPO MSCTO, KOETO MTOKa3Ba BOAENIA POJIs
IIPH TUTAHUPAHETO W MPOBEKIAHE HA TO-TOJIsIMAaTa 4acT OT M3CIe/IBaHUATa. TOBa MU CHIKICHUE
HAITbJIHO Kopenupa ¢ BUcoku H-unnexc Ha nomn. AMMUTpPOB, KOKHTO OIpeesieHo € mpodecopcKu.

3AK/IFOYEHUE

Bucoxkara nay4yna kBamudukanus Ha 1o1. A-p uik. Aumutsp 3. JlumutpoB B o0nacTTa Ha
¢u3nkaTta Ha KOHJEH3MpaHaTa MaTepus M ONTHUYHMYHUS 3alMC Ha MHGpOpMAIMs 3a MEH €
6e3criopHa. Toll e HamBJIHO M3rPajJieH YYeH, ChUeTall KayecTBara Ha EKCIIEPUMEHTATop Ha
HAy4YHO-TIPUJIOKHH U3CIIEIABAHMS C Ba)KHO 3HAYCHUE 3a ITPAKTUKATa U OPraHU3aTOp HA aKTyaJlHU
M3CIICIBAHMS 4Ype3 MEKIYyHApOAHU HAay4dHU MHpoekTu. HayyHuTe NOCTHMXKEHUS HAa KaHIujaTa
CBHJIETEJICTBAT 32 MHOI'O J00pa Hay4yHa MOArOTOBKA B 00OnacTTa Ha (pM3MKaTa Ha TBBPJAOTO TSUIO
u Qus3muKaTa Ha ynTpaTbHKH cioese. Jlom. JJuMUTpOB mMMa cOOCTBEHa TeMaTHKa U SICHA BU3US 32
HEHHOTO pa3BUTHE, KaTO 110 TO3M HAYMH BHACS CBILECTBEH IPUHOC 3a Pa3BUTHETO HAa HAYYHUTE
M3CIIE/IBAHMS U U3aurade Ha apropurera Ha MHcTtuTyTa no ®usuka Ha Teepaoro Tsuo.

Ilo cBos obem M KauecTBO, HayyHaTa M IeJarornyeckara AEHHOCT Ha KaHJIuAara
YIOBOJIETBOPSIBAT HAITBJIHO M3MCKBAHUATA 32 3a€MaHe Ha akaJeMUYHaTa JUIbXHOCT ,JIpodecop”
cwriiacHo 3PACPDB u IlpaBuiiHuka 3a u3pactBane Ha akajeMuyHusa cberaB Ha UDTT — BAH.

Ha 6a3ara Ha BCHYKO ropen3iokeHo, penopbuBaM Ha Hay4yHoTo sKypH J1a npeuioku Ha
HC na UDTT - BAH na usbepe aou. a-p unxk. Jumutrbp 3axapueB JuMUTpOB Ha
akagemuuHata JbkHOCT “ITPOPECOP” no npodecnonanno Hanpasienue 4.1. “Ousmuecku
HayKu’, CHEUUaNHOCT ,,Pu3MKa Ha KOHJAEH3MpaHaTa MaTepusa’ 3a HYKIUTE HAa HaIpPaBIICHUE
,»@YHKIIMOHAIHY MaTepuaiu U HaHOCTpyKTypu* mnpu UOTT — BAH.

15.06.2021 r., Kaccen PEIIEH3EHT:
/mpod. n-p unx. [In.IIETKOB/



REVIEW
on the competition for the academic position ''Professor''
in the professional field 4.1. '"Physical Sciences'',
specialty '"Physics of Condensed Matter"'
at the Institute of Solid State Physics - B A S, announced in the SG 13/16.02.2021.
Candidate: Assoc.Prof. Dimitar Zahariev DIMITROV

Reviewer: Prof. Dr. Plamen Kostadinov PETKOV, Department of PHYSICS, University
of Chemical Technology and Metallurgy

1. The general requirements and abbreviations of the candidate's biographical data.

The competition for the occupation of the academic position "professor" is published in SG.13

/ 16.02.2021 for the needs of Institute of Solid State Physics at the Bulgarian Academy of
Sciences. There is a single candidate participating in the competition - doc. Dimitar Zakhariev
Dimitrov, PhD from the same institute. From the documents presented, it is known that it is
not necessary to participate in the competition for the occupation of the market. 25 of the Rules
for the Development of Academic Systems at the ISSP - BAS.

It is evident from the submitted documents that the candidate has the necessary qualifications
to participate in the competition for the academic position of "Professor", according to the Law
on Academic Staff Development and Article 25 of the Regulations on Academic Staff
Development of ISSP - BAS.

Dimitar Dimitrov was born on 02.09.1955 in the town of Sofia. In 1973 he graduated with
honors from the secondary education in 5 SPU in Sofia. After completing his military service
he entered the University of Chemical Technology and Metallurgy. In 1981, he brilliantly
defended his master's thesis "Study of spectral properties of aluminobosilicate glasses" in a joint
bilateral program between VHTI and MHTI Moscow.

After winning a competition he was appointed as a PhD student in the Department of
Technology of Silicates and Binders at the UCTM. In 1989 he defended his doctoral thesis
"Synthesis and study of media for optical recording of information" and entered into the depths
of optical recording of information and more precisely creation of recording media.

This was followed by a post-doc position at the Institute of Optics "Daza de Valdes" , Madrid,
and since 1999 by a visiting professor position at National Chao Tung University, Taiwan.
Since 2003 he has been a visiting researcher at the Industrial Technology Research Institute,
Taiwan, where he worked until his return to IOMT-BAS. In 2013, he was habilitated and after
successful participation in the European project "INERA" in 2016, he started working at ISSP-
BAS, where he is currently an Associate Professor in the sector of Functional Materials and
Nanostructures.



The scientific activity of Assoc.Prof. D. Dimitrov's research is entirely in the field of Solid State
Physics and covers the topic of the competition.

2. Works and activities with which the candidate participates in the competition.

Assoc. Prof. D.Dimitrov is presented in the competition with a significant volume of scientific
production, well promoted in specialized international and national scientific journals. In
accordance with the requirements of the Law on Scientific Research, only scientific works that
have not participated in the competitions of the candidate for the PhD and AP "Associate
Professor" are presented. The scientific production has the following scientific parameters:

a) Scientific publications in specialized journals with IF or SJR - 37 pcs;

b) Patents - 2 pcs;

c) Participation at national and international scientific forums - 68 pcs.

- Invited speaker - 5 pcs;

- oral presentations - 11 pcs;

- poster presentations - 52 pcs;

d) Research project management - 5 pcs;

- national - FNI - 4 pcs;

- international - ERA-NET - 1 pc;
e) Participation in scientific research projects - 10 pcs, including 6 international projects;
f) Supervision of graduate, postgraduate and doctoral students - 6 pcs.

The number of independent citations exceeds 530, a number that is generally well above the
benchmarks for an experimental scientist.

The candidate's scientific metrics clearly meet and significantly exceed the recommended
indicators for the academic position of "Professor" according to the Law on Academic Staff
Development and the Regulations on Academic Staff Development of the ISSP-BAS.
According to the point equivalent the candidate collects 1411pts, exceeding the minimum states
requirements 2.35 times and those of the ISSP-BAS regulations 1.96 times.

3. General characteristics of research and teaching activities

The scientific activity of Assoc.Prof. D Dimitrov is entirely in the field of condensed matter
physics, a fact that greatly facilitates peer review regardless of the volume of the objects studied.
Essentially throughout his career the candidate has been concerned with the deposition of thin
films of oxide and non-oxide materials by gas-phase physical and chemical methods. In addition
to his vast experimental experience, Dr. Dimitrov, who is familiar with a number of modern
methods of analysis such as Raman spectroscopy, electron spectroscopy, the whole range of



diffraction methods of analysis, manages to make an interpretation of the obtained experimental
data. This is a basis for formulating new experiments and reaching results enriching the
fundamentals, and also for incorporation this knowledge in practice - as evidenced by the
international patents held.

The candidate's pedagogical work, though reflected sparingly is impressive and should
definitely receive a strictly positive evaluation. This activity could be summarized as follows:

- Supervision of a full-time PhD student at Chao University , Taiwan;
- Development of thesis projects - 4 projects,(2 BSc and 2 MSc ) - all successfully defended.

- Creation of a training program for students of UCTM - "ALD techniques for optical film
preparation” ;

From the review thus made, it is clearly seen the significant amount of teaching activity
defining Assoc.Prof. Dimitrov as an outstanding teacher and supervisor of adolescent scientists.

4. Main scientific and applied contributions of the candidate

The results of the research have a certain fundamental-applied character and can be classified
as obtaining new data and proving existing hypotheses by new means. The main contributions
can be systematized in five main directions as follows:

Development of alternative transparent conductive coatings;

- Aluminum-doped zinc oxide (AZO) thin films deposited on glass as well as on flexible
polyethylene terephthalate (PET) substrates using atomic layer deposition (ALD) sequencing
technique as transparent and conductive electrodes are produced. The AZO thin films were
found to possess high optical transmittance in the visible and near-infrared spectral range and
electrical properties competitive with widely used transparent ITO layer electrodes. The
measured electro-optical characteristics and response time of the proposed devices reveal the
high potential of AZO-mica for future flexible optoelectronic applications.

- The influence of the technological parameters of the dopant on the properties of the
coondensate was determined It was found that the calculated optical forbidden zone from the
ellipsometric measurements of the thicker Al-doped ZnO layer was about 170 meV larger than
that of the undoped ZnO layer due to the Burstein-Moss effect. -The electrooptic modulation
characteristics of these cascade films were found to be comparable to those of devices using
commercial ITO electrodes.

- Highly flexible "light valve" devices using polymer dispersed liquid crystal (PDLC) and
Ti02/Ag/TiO> transparent conducting films have been obtained. The sheet resistance values of
TiO2/Ag/TiOo/PET were found to remain unchanged after 1000 bending cycles. The measured
drive voltage and response time values indicate the significant potential of TiO»/Ag/TiO2/PET
for integration into the next generation of flexible and stretchable devices without the use of
ITO.



Elucidating the magnetic properties of multiferroic crystals;

- Materials with excellent magnetocaloric properties in the temperature range from about 2 to
30 K have been developed based on the magnetic and magnetocaloric properties of TbVOy4
single crystals. By applying a magnetic field of 7T along the a,-ST axis, which in this
temperature range reaches 22 J/kg K, resulting in a record TbVO4 refrigerant capacity of about
823 J/kg. This kind of behavior is highly suitable for cryomagnetic refrigerants using the more
efficient thermodynamic cycles of Ericsson and AMR.

- RMn;0s-type multiferroics (R = magnetic rare earths) have been investigated for
magnetocaloric applications around 10 K. It is found , that the prominent entropy change
anisotropy, the magnetization enhancement, the lack of hysteresis and the low specific heat lead
to a giant and reversible rotational magnetocaloric effect in TbMn2Os at relatively moderate
magnetic fields achievable with permanent magnets. Entropy changes of 6.4 J/kg K and 12.25
J/kg K and adiabatic temperature changes greater than 8K and 14K can be achieved simply by
rotating TbMn2Os about its b-axis in permanent magnetic fields of 2T to ST . The insulating
nature of TbMn20Os and its high resistance against oxidation phenomena, open up possibilities
for the development of magnetic cooling devices, especially for low temperature and space
applications.

- The magnetic and magnetocaloric properties of ErMnO3 , DyMnO3 and HoMn2Os single
crystals were investigated. It is shown that the hexagonal h-ErMnQO3 single crystals possess a
giant rotating magnetocaloric effect, which can be generated by rotating them in permanent
magnetic fields about their a or b axes. A giant anisotropy of the magnetocaloric effect was
found in orthorhombic DyMnOs around the ordering temperature of the Dy>* magnetic
moments. Therefore, more compact, efficient and simple magnetic liquefying devices can be
built by continuously rotating 0-DyMnOs crystals in a constant magnetic field instead of using
the magnetization-demagnetization method.

Multifunctional 3 D single crystals;

- Crystals of 3D topological insulators, Bi2(SexTei1x)3 and doped Bi>Ses, were synthesized and
structurally characterized. Both unimodal and bimodal behavior was observed for the mixed
crystals.

- The effect of single crystal Bi12TiO20 doping with ruthenium and rhodium on the vibrational
and optical properties was investigated. The doped crystals show higher absorption in the
visible spectral range and higher transmittance in the near infrared region compared to the
undoped ones. The influence of the ruthenium dopant on the structure defectivity was found.

- By means of neutron diffraction, the magnetic structure of the multiferroic compound
YbMnO3 has been elucidated, at zero field and at a magnetic field applied along the c-axis. It
is found that the ordering of the Mn*" magnetic moments below TN = 80 K polarizes the
Yb**(4b) moments, whose ordered component increases strongly below 20-30 K. Both Mn?**
and Yb** (4b) moments are described with respect to D4 at this temperature region.



- Functional doped single crystalline vanadates - LuVOs - large single crystals of LuVO4 have
been successfully prepared by the High Temperature Solutions or flux growth method. The
optical quality of the crystal was evaluated by spectroscopic ellipsometry. The crystal shows
higher than +0.2 double refraction over a large wavelength range. Due to the sufficiently large
size of the obtained crystals, the birefringence dispersion of LuVO4 was determined in a wide
spectral interval ranging from the UV to the near IR region and the determined birefringence
properties of LuVOy4 are superior to those of calcite.

- The first-order vibrational spectrum of LuVOys is analyzed using polarized micro-Raman
spectroscopy with a special focus on the phonon modes with the weakest intensity and often
controversial identification in the literature. A group-theoretic analysis is performed to
demonstrate the determination of the numbers and symmetries of the active Raman modes. The
effects of crystal separation and field correlation in the vibrational spectrum of LuVOy are
discussed. A complete distribution of all twelve first-order Raman active phonons of LuVOs is
thus obtained.

Synthesis and characterization of 2D materials;

- Two-dimensional layers of graphene were obtained, evidenced by Raman analysis, and its
optical properties were investigated.

- The modes of preparation of comtrolled multilayer graphene based on atmospheric chemical
vapor deposition (CVD) have been elucidated.

- Multilayered and single-layered graphene are identified and distinguished, and the optimal
growth regimes as well as the nature of the defects observed in both types of layers are
discussed.

- An application of graphene on flexible, low-loss cycloolefin polymer films as transparent
electrodes for terahertz electro-optical devices is demonstrated. The investigated graphene
electrodes show great potential for future flexible THz electro-optic devices.

- PtSe» films on large areas were successfully synthesized by thermally assisted selenization of
pre-deposited platinum films in a horizontal quartz tube chemical vapor deposition (CVD)
reactor. The overall structural information and quality of the PtSe> films were analyzed by
Raman spectroscopy, and the Raman active modes corresponding to 2D PtSe> were identified
by X-ray diffraction (XRD) and X-ray photoelectron spectroscopy (XPS).

High-efficiency Si solar cells;

-A direct chemical method has been proposed for nanotexturing the surface of silicon which is
suitable for all types of crystalline silicon carriers and surface morphologies.The method,
applied to mc-Si as well as c-Si, results in a significant reduction in reflectance over a wide
spectral range.

- A method has been developed for forming a solar cell with a selective emitter, involving the
selective removal of a portion of the barrier layer on the silicon substrate, and the formation of



a two-level texture. The first texture structure and the second texture structure include a
plurality of convex portions and concave portions.

- A solar cell structure having a heterojunction and a contact on the non-illuminated side,
having a first silicon substrate of a conductive type, a first amorphous semiconductor layer, a
second amorphous semiconductor layer, a first semiconductor layer of a conductive type, a
second semiconductor layer of a conductive type, and a doped region of a second conductor is
proposed. The first and second semiconductor layers are disposed on the second amorphous
semiconductor layer. The second doped conductive type region is located in the silicon substrate
below the second conductive type semiconductor layer and is in contact with the second
amorphous semiconductor layer.

S. Reflection of the candidate's scientific publications in Bulgarian and foreign
literature.

-The works of Assoc. Prof. D. Dimitrov presented in this competition represent a significant
contribution to the field of condensed matter physics. They are relevant both to the
fundamentals of science and to practice and have already received positive evaluation and
international recognition. The results of his research have been reported in 93 scientific
publications, 71 of them in reputable journals with IF and SJR. For reference, I will take the
liberty to cite some of them - Phys. Rev., Phys. Rev. Materials, Nanotechnology, Thin Solid
Films, Coatings, Opt. Express .

The more than 530 citations noted so far are a clear testimonial to the quality of this scientific
product, and an indication of interest in the subject.

The 37 publications submitted to the competition are collective, which is quite natural in
complex experimental work in the field of physics of optical information recording. In these
works, however, the personal contribution of the candidate to me is unquestionable - in 3/4 of
the works, he is in first or second place, indicating a leading role in planning and conducting
the majority of the research. This judgment of mine fully correlates with the high H-index of
Assoc. Prof. Dimitrov, which is definitely professorial.

CONCLUSION

The high scientific qualification of Assoc.Prof. Dimitar Z. Dimitrov in the field of condensed
matter physics and optical recording of information is indisputable for me. He is a well-rounded
scientist, combining the qualities of an experimentalist of scientific and applied research with
important implications for practice and an organizer of actual research through international
scientific projects. The candidate's scientific achievements testify to a very good scientific
background in the field of solid state physics and ultrathin film physics. Assoc. Dimitrov has
his own themes and a clear vision of their development, thus making a significant contribution
to the development of research and the elevation of the authority of the Institute of Solid State
Physics.



In terms of its volume and quality, the candidate's scientific and pedagogical activities fully
satisfy the requirements for the academic position of Professor under the Law on the Promotion
of Academic Staff of the Institute of Solid State Physics - BAS.

On the basis of all the above, I recommend the Scientific Jury to propose to the SC of ISSP -
BAS to elect Assoc. Prof. Dimitar Zahariev Dimitrov to the academic position
"PROFESSOR" in the professional field 4.1. "Physical Sciences", specialty "Physics of

Condensed Matter" for the needs of the sector "Functional Materials and Nanostructures" at
ISSP - BAS.

15.06.2021, Kassel Signature:
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