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1. 3ATAJIbHA IHDOPMALLA IIPO IPOEKT 

TpuBanicTb BHKOHaHHA TIpoeKTy 
IlovaTok - 02.11.2020 poky naTa yknanaHHa noroBopy npo BHKOHaHHS HaykOBHX AOCniIxeHb i 

po3po6ok; 
3akiHueHHA- 2022 pik
3aranbaa BapricTb IIpoeKTy, rpH. 4 420769 

BapriCTb IIpoeKTy no pokax, rpH.: 

1- pix 
2-n pix 
3- pik 

617599 
1664900 

19382700 

2. IHDOPMAIIIA IPO BHKOHABIIB IPOEKTY 

1o BHKOHaHHs IlpoekTy 32JTyueHO BHKOHaBuiB, 3 HHX: 

OKTOpH Hayk 
KaHAnAaTH Hayk 
iHui npauiBHHKH 

3. IHDOPMAIILA IIPO OPTAHI3AIIO() TPAHTOOTPHMYBAYA TA 

CYBBHKOHABLIAIB) MPOEKTY 

KiBCEKH HauioHanbun yaisepcurer imexi Tapaca llepvenka MOH YxpaiHu 



4. OIHC IIPOEKTY 

4.1. MeTa IpoCKTy 

IpoeKT capaMoBaHO Ha po3poQky oCHOBHHX HaykOBHX 3acan i npuHUMrnÍB KepyBaHHA onTHYHAMn i 

cpOTOeneKrpHYHHMH BJIaCTHBOCTAMH TOHKHX IIIBOK Ha oCHOBÍ 3B' 13aHHx riópupiB HaHOKiacTepis CdTe, 
CdSe, ZnCdTe i aBoBHMipHHx HaHOCTpykTyp MoS2 vepes BCTaHOBIEHHA 3aKOHOMipHOCTeH y nepe6iry
npouecy þopmyBaHHA BiAryky eneKTpoHHOi niacHcTEMH Ha onTHYHe 36yAxeHH%, nouryK B3aeM03B'13Ky 
Mix Mopdponorieo, KOMILIeKCHOKO AÍENEKTpHYHOHO npoHHKHÍCTIO, eJieKTponpoBinkiCTKO i edeKTHBHiCTko 

dOTOeTeKTPHYHOrO mepeTBopeHHA. 

4.2. OcnOBHi 3aB4aHHa IIpoeKTy 

(1) OrpHMaTH riópHaai HanocTpyKTypoBaHi nniBkn Ha oCHOBi 3B's3aHMx riópHniB HaHOKiaCTepis CdTe, 
cáse, ZnCaTe i aBOBHMipAHX HaHOCTpyKTyp, 3' acyBaTH ocoóIMDOCTi enekrpoHHoi 6yzoBH Ta cnekTPy 

eHepreTHYHHX CTaHiB HaHOCTpyKTyp, iHTepþeñcHHx Ta AedpeKTHHX CTaHiB B 3a1eKHOCTI BIA 

KOMITOHeHTHOrO CKIany, dopMH Ta po3Mipy HaHoCTpyKTyp, BHKopHCTOBYOYTH MpeuH3iMHÍ BHMipkOBaHHS 

dOTonpoBiIHOCTI, 
mornHHaHRA/BinõHBaHHA, ÞOTonpoBinHOCTi, doToIrOMiHecHeHui, cneKTpaIBHOï enincoMeTpiï Ta 

dOToeneKTpHYHY AiarHoCTHKy. 
(2) OTHMisysarH reoMerpio ra Mophonorio riópnanx 3'eakaH KBaHTOBa To-Ka-qpOBHMIpHa 
HaHoCTpyKTypa Ha niIKnankax pi3Horo THny upoBinHOCTi Ta piBHA HeryBaHH3, B TOMY YMCi rayykHxX, 

AIA CTBOpeHHA yMOB HanóiiIBI epeKTHBHOrO noriHHaHHA CBiTla ta BiAlmOBiIHOrO niBHMeHHA 

edekTHBHoCTi HoToeneKTpHvHoro nepeTBopeHHS. 
(3) Po3po6HTH edeKTHBHHn MeTOA BHroroBIeHHa TOHKHX niBoK, AKnn on MiHIMi3yBaB onTHYHi Ta 

pexoM6izauiai BrparH y orroenekrpoOHEX npHCTpoax: porozereKTopax Ta cosERX CneMeHTax 

HaCTyIHOro nokoniHHA. 

eKcnepuMeHTaIbHi naHi Dyp'e-cieKTpocKomi, cieKrpocKoiî 3 

4.3. Aeranbann 3MieT IpoeKTy: 

- CyyacHHn cTaH npo6neMH. 

2D-CTpyKTypH ¬ nepcnekTHBHHMH 3 oriway 3aCTOCyBaHHA ix B oIToeneKTpOHiLi. OAHiEKO 3 BaxIHBAX 

npoóneM 3aIHIuaETbCA OTpHMaHHA IpoCToro i emeBoro cnocoQy orpAmaHHA 2D-o6' eKTÍB 13 3aaHHMH 

xapaKrepHCTHKaMH Ha niqknankax pi3Horo THIny. OAHHM i3 nepcneKTHBHHX CIIOcoóis e cniH-KoaTiHr i3 
roTOBIHX KOnoinHx po3vwHiB HaHOoÑ' cKTiB is nonabuHM BMBYHHAM orpMMaHHx CTpykTyp 3a 

NonOMorOO MiKpoCKomi, a taKO* pi3Horo poay oTHYHHMH MeTOnaMH. 

HOBM3Ha IpoeKTy. 
BianpabOBaHO TeXHiKy HaHeceHHa HanocrpyKtyp MoS2 Ha niacTHHH Si Ta GaAs, cxpHTi npaponHMM 
OKHCIOM. Aocniaweno onTHHi KoHCraHTH MOHO- Ta kiBkauapoBAX xaIbkorenizis nepexiaHnx 
MeTanis, cneKrpH KOMõiHauikuoro po3cixoraHHA Ta HoroOMIHecueHui, orpmmano OCHOBHi orTHuai Ta 
30HHi napamerpH 3a3HaveHHX 2D-HaHOCTpyKTYP i nopiBHAHO ix i3 nireparypHAMH naHHMH. 
BCTaHOBJieHo, 1O napameTpH ekcHTOHiB Ta ixHÍX KOMIIUIeKciB Maio 3MiHIOIOTBCA npH nepexoni Bia 

MOHOWapy A0 KiIbkawapoBoi crpyKTypH. 

- Merononoria nocniakeHHA. 

a ouinKH Mopdonoriï orpHmaHnx 3paskiB 3acTocoBano aroMHo-CHJIOBY i ckaHy:o«y eneKTpoHHY 

MixpocKonio. 3 MeTOIO nOcniakenHa oTIHYHAX napaerpis HaHocTpyKTyp BMKOpHCTaHO cnekypanbHy 
enincoNerpiro, oTHHy cnekrpockoniro noraMHaNHs, kOMÑiHauiänoro posciOBaHHs cBiTna 7a 

poToIHOMiHecuenuii, a Takox TeMneparypui BMMipiOBaHHs OMHecueHTHMX XapakrepucTHK, 
MOAenrOBaHHA oNTHYHHX KOHCTaHT. 



OTPAMAHI HAYKOBI ABO HAYKOBO-TEXHIYHI PE3YJIBTATH (10o 2 cropinox)B 5. 
noToHOMy poui' B paMKax peanisauiï IpocKry, 30kpeMa: 

Omnc HaykoBux a6o HaykoB0-TeXHiyHHX peiyJibTATÍB, OTpHMaHHX B paMKax BHKoHaHHs 

IIpoeKTy (is 3a3HaveHRAM ix akicHHx Ta kinbkiCHHx (TexnivHux) xapaKrepHcTuK) 
5.1. 

BeraHOBTEHO B3aEMO3B A3OK MiK yMOBaMH dopMyBaHHs, Mophoiorio Ta oTHyHHMH BJ1acCTHBOCTAM 

TOHKHX nuniBok 3 riópuaHHMH 
BJ1aCTHBOCTAMH Ta Mopdonorieo. Aia uBOro 6yno oITHMi30BAHO TeXHONOriKO BHroTOBJICHHA TOHKHX 

niBOK, aKki MicTATb cymiuu 2D ¢neükiB MoS2 Ta Hanis1poBiHHKOBHX HaHOKnaCTepiB. KoHTponb 
Mopponoriï ToHKHx nnisok 3a Aonomoroxo aroMH0-CH1OBOï Mikpockomiï, doroIkOMiHeCueHTHOi 
cneKTpoCKOnii, cnexTpaTbHO? enincomerpiiï' ra PamaniBCBKOi creKTpoCKOmii nokazaB, o po3poóneHHM 
METOA po6HTb MOKUIHBHM BHrOTOBJLATH TOHKi miBKH, OAHopinHiCTb orITHYHHX BJ1aCTHBOCTeÅ AKHx, 
BiITBOPOBaHÍCTb ix dopMyBaHHA, a TakKO* nepen6auyBaHicTb eIeKTpoHHOrO BiAryky Ha oITHYHe 

36yxeHHA AO3BOJIse B nonanbumoMy ix 3acTocoByBaTH I po3po6kH 
onroenekTpOHHHX npucTpoïB. BeTanoBJ1eHo MexaHi3MH eneKTponpoBiAHOCTI Ta dOTonpOBiJHOCTI 
TOHKHX niBoK 3 

2D-0D HaHoCTpyKTypaMH 3 Hanepea 3anaHHMH onTHUHUMH 

BHCOKOe)eKTHBHHX 

ri6panaaMn 2D-0D HaHOCrpyKTypaMn. JocniIreHO npocTopoBuM po3monin 
mpoBiIHOCTi 3 po3ainbHOKO 3/1aTHicTko nopsnky kiBKOX 1eczTKiB HaHOMeTpÍB 3a JorOMOrO 

eieKTponpoBiIHHX 30HniB aroMHO-CHnOBoro MikpocKoma, no A03BOJIHJIO orpAMaTH iH$opMauio Ipo 
Mexai3M eIeKTpopoBiIHOCTi pi3HHx niLAHOK IOBepxHi HaHoCTpyKTypoBaHoi IiBKH 3 KBaHTOBHMH 

TOKaMH AglnS2 Mix eneKrponpoBiAHAMH miiBKoKo ITO Ha ta pneikoM MoS2. BcraHOBTEHO 
B3aCMO3B's30K Mi* Mopdonorio, orYHAMH Ta JHOKaIbHHMn eieKrpHYHAMH BJ1acTHBOCTAMH TOHKHX 

nniBOK 3 riópuaHaMH 2D-0D HaHoCTpyKTypaMu Ha ocHOBi ABOBHMipHHx (2D) HaHoCTpyKTyp MoS2 Ta 

HanisupoBinHHKOBHX KBaHTOBHx TovoK. MeronaMH cneKTpaibHo? enincoOMerpii, cueKTpockoni 
dOTOIpoBiaHoCTi Ta doTomOMiHecueHuiü nocniaxeHo KOMIJekc onTuHHX i eneKtpayHHx 
xapakTepHCTHK TiópHAHHX LiBOK, BHrOTOBTCHHX Ha ienekTpHYHHX Ta HamiBnpOBiAHHKOBHX 

miaknankax. BcTaHOBJIeHO B3aeM03B'13oK Mi* crpyKTypHo-MophonoriHHMH, orHHHMH Ta 
enexrpaHaMH xapakTepucTHKaMH TOHKUx niBOK 3 OKpeMaMH 2D ¢neikaMn MoS2, 38'13aHMMM 3 
HaHOKIaCTepaMn AglnS2. IIpoBenexO MOAeIOBAHHs onTHHOoro Biaryky rerepocnCreM MoS2 - AglnS2 3 

BpaxyBaHHAM cneKTpa ekcHTOHHHx CraHiB HanisupoBinHnKOBHX HaHoCTpyKTyp, mo no3BOIHIO 
BH3HaTH enepriï 3B'a3ky ekcHTOHa Ta BH3Ha9HTH BHeCOK inTepdeäcHHx CTaHiB. BH3HaveHO MexanisMn 
noKabHO enerrponpoBiAHOCTi Ta poronpoBinnocri roHkKHx nuiBoK 3 
HaHOCTpyKTypaMH Ha oCHOBi OKpeMAx 2D dneikais MoS2, sKi 38'ssani 3 HarnienpoBinHaKoBHMH 

HaHOKIaCTepaMn AglnS2. AocninxeHO npocropoBM posnoniny 1OkaIbHO? npoBiJHOCri misox MoS2 
AglnS2 Ta CuzZnSnS4 3a nonoMoroo eneKTponpoBiAHMX 30HAÍB aToMHO-CHTOBOrO MiKpockona Ta 
BH3HaeHO MexaHi3Mn eneKrponpoBinHOCTi pi3HHx AinAHOK nOBepxHi 3 BpaxyBaHHIM Mopdonoriï 
niBOK. TiópuIHi 2D HaHOCTpyKTypH MoS2 Ha moOBepxXHi HaniBnpOBÍAHWKOBx KBaHTOBHx ToYOK 
BHIBMIH noTeHuian 3acTOcyBaHHA y Mixpo- ra HaHoenekTpoHHHX ÞOTOzeTEKTOpax, upMHUAN Aii axux 
3acHOBaHO Ha excHTOHHOMy nornHnaHni B MoS2, nizcnnenoMy HaniBnpo0BiNHHKOBMMH KBaHTOBMMH 
TOTKaMH. PesynsrarH odopmzesi y BHrnani 38iry i ninroroBneni no nyóninauiü B npoBinHux þaxoBHx 

riópHAHHMH 2D-0D 

KypHanax. 

5.2. 3a HasBHoCTi HaykoB0-Texniunoï npoaykuiï o6órpywTyBaHHs " nepeBar y nopipHAHHi 3 

icHyoHMH aHa1oraMH 

IpaKTHHa uiHHicTb OTpHMaHHx pesyabTaris peanisauiï IlpoekKTY A1a ekoHoMiKH Ta 

cycninbeTBa (cTocycTLea npoeKTiB, mo nepen6avaoTb npoBepeHHI npHk1aJHHX HaykoBHx 
nocninxeHb i uaykoB0-TexHivuux po3poóok) 

5.3. 

5.4. Onuc usaxis Ta cnoco6is no^aibuoro BHKopHcTauna pesy1bTaris BuKOHaHHa IlpocKTY B 

cycninbHii npaKTuui. 
IlpoeKTOM nepenõaveno cTBopeHHs Ta nocniKeHHs dyunameHTaJbHnx BI1aCTHBOCre HOBOro THny 
HOBITHiX TOHKonniBKOBux MaTepianie onToenekrpoHikn Ha ocHOBi 38'13aHHx riópuais kBaHTOBX TO 4oK 
i nBoBHMipHAX HaHOCTpyKTyp MoS2, 3naTHHx 3AiäcHIOBaTH pi3HOMaHiTHi dyHKuï orroenexrpoHHoro 
nepeTBopeHH3, 30KpeMa edekTHBay renepauio BunpoMiHIOBAHHA Ta doroeneKTpwHe nepeTBOPEHHA Y 



mapokoMy AianasoHi TEMTeparyp uph oAHOvaCHOMy 3a6e3neyEHHi BHMOr noAO MaIoro 

eHeprocmoxKMBakHs, BMcOKo? Haniiuocri, BHcokoï mBnnKoniü i cyiceoCTi 3 kpeMaicBH
TexHonoriMK. 3oxpema, HOBi 3HaH mono Mexasismis nepenavi enepriï ta nepenocy 3apsay B 
3B' 3aHX riópanax 3 2D-0D aaroCTpyKTypaMH e KopæCEHA m onTHMisaniï napaerpis Mixpo- 
poTOAeTeKTopis Ta coux enemeHTiB. Moro BuKOBaHA cupaaTHMe mizcnneaEo nO3ATHBHOrO
ininxy Yxpaia ax Kpaix, ka ninrpMmye dyuzaxesransai 1ocnimxesAA y RanispoBizuKOBi
HaHoeneKTponini Ta 
dyHAaMeHTaTbHi 3HaHHs npo neperoc doro3QynxeBx Hociïs 3apaay, mo cupuaTHMe CTBOpeHHRO
KOHKYDeHTO-cnpoMoXHx TeXHOIorii BHroTOBIeHHA Ta upakTHnoro sacTocyBaHH HOBITEix 
MaTepianiB oTOeTeKrpoHiKn 3 nporHo3OBaHHMH oNTHUHAMH KOBCTaHraMz Ta onTaauM BiarykoM.
PesynbTarH BHKOKaHH npoeKTy 6yayTb BupoBaDKeHO B OCBiraid nponec, 30kpema y nexniYai xypcH 
«OCHOBH HaHoeneKTpoHiK» Ta «ONTwaHa aiarnocTHka HaniBupoBiHukiB» Ta B monabmONy 
BHKOpHCTaHi upu HanncaHni uarvaIBHHX nocióHakiB Ta MOHorpachia. 

HOTOBOJIBTaini. Byux orpmani HOBi eKcnepaMeaTaIbAi pe3ybTaru Ta 

HaykoBui kepisHnk IIpoeKTy 
Ipodecop kaþeapH oNTHKH 
Cepri KOHIPATEHKO 

(niamac) 


	Adobe Scan 15 груд. 2021 р. (2).pdf
	Adobe Scan 15 груд. 2021 р..pdf
	Adobe Scan 15 груд. 2021 р. (1).pdf


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

