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1. BarasibHi BigoMmocTi

IligcraBa a1 NpoBeAeHHs PoOiT: 34 - HOroBip (3aMOBJIEHHS) 3 LIEHTPAJIbHUM OPTaHOM BUKOHABUOi BJIaJi1, aKaZleMielo HayK
(ro;10BHMMU PO3NOPSIAHMKAMU OI0TKETHUX KOIITIB Ha poBeaeHHs HIIKP)

KITKBK: 2201300

Hampsm ¢inancyBanHs: 2.1 - pyHIaMeHTasbHI JOCTIIKEHHS

J>kepesia piHaHCYBaHHS

7713 - KOLITH AEeP>KOI0JKETY
3aranbHUH 06csr pinaHcyBaHHS (THC. TpH.): 272.800

Y Tomy 4mcJli o pokax (THC. TpH.):

Pik dinancyBaHHs

2021 272.800

2. 3aMOBHHK

Ha3zga opranisanii: HarjionansHuit ponpn gocnimkeHs YkpaiHu
Kop, €IPIIOY /IITH: 42734019

Appeca: Bys1. Bopuca I'pinueHKa, 1, m. Kuis, 01001, Ykpaina
IMMiznopsimkoBanicTk: Kabiner MiHicTpiB YKpainu

Tenedon: 380442981622

Tenedon: 380442981622

3. BukoHaBenp

HasBa oprawnisamnii: [HcTuTyT metanodizuku im. I'. B. KypaiomoBa HanionansHoi akagemii Hayk Ykpainu
Koz €IPIIOY /IITH: 05417331

IlipnopsiakoBaHicTh: HallioHanbHA akaieMis HayK YKpaiHu

Appeca: 6ynbBap Akaziemika BepHazcbkoro, 6yn. 36, m. Kuis, 03142, YkpaiHa

Tenedon: 380444243110

Tenedon: 380444241005

E-mail: metall@imp.kiev.ua

WWW: https: / /www.imp.kiev.ua/

4. CniBBUKOHaBelb



5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

CTpelHTpOHIKa KBa3UIBOBUMIPHUX MaTepiaiB 3 fedeKTaMu: KOMIJIAHAPHI TeTePOCTPYKTYPU Y TIOPIBHSIHHI 3 JIaMeJISIpHUMU

Ha3sBa po6oTHu (aHrJI)

Straintronics of imperfect quasi-two-dimensional materials: coplanar vs lamellar heterostructures

MeTa po6oTHu (YKp)

[TpoeKT CIpsIMOBAHO Ha 3aCTOCYBAHHS Pi3HOMACIITAGHOTO MiIXOAY IJIs1 CUCTEMAaTUYHOTO BUBUYEHHSI, HAcaMIlepes, eJeKTPOHHUX
TPaHCIOPTHUX BJIACTUBOCTEM T€TEPOCTPYKTYp 3 PisHMX 2D-marepianiB. Merta npoekty nossrae y: (1) gocnifkeHHi BIIUBY
pi3HOro THIY fe(eKTiB, Bii TOUKOBUX, TaKMX SIK BAKaHCI{ 41 JOMIIIKOBI aTOMH, IO IPOTSKHUX (MEX 3€pPeH, aTOMHUX CXOIMHOK Ta
Tepac, 3MOPIIOK TomIO); (2) 3'sICyBaHHI CIIOCOOIB 3aCTOCYBaHHS [Aa/€KOCSIKHUX (OJHOPIAHUX) 260 JIOKaJIbHUX (HEOOHOPIIHUX)
nedopmMariiil 3ams1 pEryyaioBaHHS €JIEKTPUYHUX XapaKTEePUCTUK LUX CHUCTeM. B SKOCTi 6a3MCHOi cHCTeMM CIIOYaTKy MU
PO3IJISTHEMO TeTepoCTPyKTypu rpadeH/dpocdopeH, a Ha OCHOBI OfiepKaHUX PE3yJIbTAaTiB HA Mi3HIIIOMY eTarli IPOEeKTy MO>KHA
po3risiHyTH i iHmi KombGiHamii 2D-matepiarniB. 3 064MCIIIOBAZIBHOI TOYKM 30py IIOCTaBIe€HA 3a/ada CKJIAJAEThCS 3 JIBOX
B32a€MOJIONIOBHIOBAJILHUX ACIEKTIB: IOCJIIKEHHSI KOT€PEHTHOIO TPAHCIIOPTY 3 BUKOPMCTAHHSIM ATOMICTUYHUX IiIXOZLIB i3
3acrocyBaHHaM (yHKi [piHa y MacmTabi AeKiTbKOX HAHOMETDIB Ta AWHAMIKUA XBUJILOBOTO MAKETa Y MPSIMOMY MPOCTOPI y
MacmTabi KiJIbKOX COTeHb HaHOMeTpiB. [loegHAHHS LWX /[ABOX IiJXOMiB 3AiMICHIOBAaTUMETHCS LUIIXOM 3a0e3nedeHHs (a)
CTPYKTYpHOIO iHpopMalieo nig ne@eKTHUX CTPYKTYp Ta (6) e(EeKTUBHOI MapaMeTpusalielo Mojesel IJ1s pi3HUX CLEeHapiiB
(posnoginy pisHoro tumy gedekTiB Ta AedOpMalifiHMX TOJIB) y BiJIOBIOHOCTI [0 IPOEKTy. Pe3ynbTaTH MPOEKTYy MOXKYThb
326€3MeYUTH HOBi LUIAXM iHXEHepii (#Zu3aiiHy) TeTEepOCTPYKTYP Ha OCHOBi 2D-marepianiB OedeKTOyTBOPEHHSIM Ta

rHe(li)OpMyB.’:lHHFIM, a TOMY IIPpOJINTU CBITJIO Ha HO,HaJ'IbIHi l'IOTeHILiaJIbHi BHUKOPUCTAHHS TaKUX CUCTEM y HaHOGJIeKTpOHiILi.

MerTa po6oTH (aHTJI)

The project aims at exploiting a scale-bridging approach to systematically study the electronic transport properties of
heterostructures made of different 2D materials. Our focus will lie on: (1) the influence of various types of defects, ranging from
local perturbations such as vacancies or impurity atoms up to extended defects (grain boundaries, atomic steps and terraces,
wrinkles, etc.); (2) how globally (homogeneous) or locally (heterogeneous) applied strains may be used to control the electrical
response of these systems. As a reference point, we will first address graphene/phosphorene heterostructures; based on the
obtained results other combinations of 2D materials may be dealt within a later stage of the project. From the computational
point of view, we will approach the problem from two complementary sides: coherent transport using atomistic Green’s function
approaches at the level of few nanometers, and real-space wave packet dynamics to treat few hundred of nanometers. Bridging
between the two approaches will be carried out by providing (a) structural information for defective structures, and (b) efficient
parametrizations for the various scenarios relevant to the proposal (different types of defects and strains). The outcomes of the
project may provide new routes for defect and strain engineering (design) of the 2D-materials-based heterostructures, and thus
shed further light on the potential of such systems in nanoelectronic applications.

IIpiopuTeTHHH HaNpSIM HayKOBO-TEXHiYHOi AisbpHOCTI: OyHIAMEHTalIbHI HAYKOBI JOCIiIKEHHS 3 HAMBaKJIUBIINX IPOOIIEM
PO3BUTKY HayKOBO-TEXHIYHOTO, COLiaIbHO-€KOHOMIUHOTO, CyCIiJIbHO-TIOJIITUYHOTO, JI0JCbKOTO MOTEHLiamy

CrpaTerivyHHUH NPiOpUTETHUIH HAIIPSIM iHHOBAIiHHOI OisJIbHOCTI:

Bupg po6otn: 39 - pyHmameHTanpHa

OuikyBaHi pe3yybTaTi: MeTonu, Teopii

T'amyss 3acTocyBaHHS: HayKoBi OCTiIKEHHS B rajly3i HOBITHIX KBa3UJBOBUMIPHUX MaTepiasiB Ta NPUPOIHAYMX HAYK B LIIJIOMY

6. ETaniu BUKOHAHHS



Homep | ITouaTok | 3akinueHHs | 3BiTHHI AoKymeHT | Ha3Ba eramy

OnTrmisanis KOMITIOTEPHOI IIPOrpaMu 1 PO3PaxyHKy €JIEKTPOHHOTO
CIIEKTPY igeanbHOro Gpocdopeny Ta 1eOpMOBaHOTO OSHOBICHUM

1 08.2021 |12.2021 OcCTaTroyHui 3BiT | po3TSAraHHsIM. PO3paxyHOK I'YCTHHH €JIEKTPOHHUX CTaHiB pocdopeny,
PO3TTHYTOTr'O/CTUCHYTOTO (3CYHYTOr'0) B3/I0BX OJIHOTO ab0 iHIIOTro

HaIpsSMKY MeXi 3pa3ka

7. Ingekc YIK Tremaruuyaux pyopuxk HTI

Koau Temarnuynux pyopuk HTI: 53.41.43, 55.19.03.15, 29.19.11, 29.19.23, 47.09.48
Ingekc YIK: 669:66-963, 621.9.013:621.7.014.2, 548.571; 548.4 , 539.21:537.1; 548:537.1; 538.95(0405:537.1 , 621.373
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