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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHUX py6puK: 29.19.11, 29.19.19, 29.19.23

Tema guceprauii:
1. BB HEOIHOPIAHOCTEN KPUCTAJIIYHOI CTPYKTYPU Ha eJIEKTPOHHI BJIACTUBOCTI reKkcaroHanbHoi Mogudikarii

IXaJIbKOreHiny Hiobilo Ta rpadeny

2. Effect of the crystal structure inhomogeneities on electronic properties of a hexagonal modification of niobium
dichalcogenide and graphene

Pedepar:

1. Inceprariiio pucBsiYeHO aHajli3y 0COOIMBOCTE MTOBEIiIHKYA MaTepiasiB Ha OCHOBI rpadeHy Ta reKCaroHaJjbHOi
mopu@ikauii mapysatoro 3'eqHaHHs AiceseHiny Hio6ilo 3 gedeKTaMy NIpY 3MiHi TeMIlepaTypy, BUSIBJIEHHI ix
3arajibHMX 3aKOHOMiPHOCTE i MOKJIMBOCTEN YIIPABJIiHHS iX €JIEKTPOHHUMU BJIACTUBOCTSIMU. B paMKax
IOCJIiIKeHHS BCTAHOBJIEHO, L0 3B'SI30K MiHIMyMIB Ha TemnepaTypHux 3anexxHocTtsx KJITP Ta makcumymiB Ha
PO3paxyHKOBUX 3aJI€’KHOCTSIX BigHoueHb noxinHux CK3 no3Bosisie nepesipsTu (abo xx nobdysatn) iHpopmalito Ipo
MI’KaTOMHY B3a€MOJiI0 B CUJIbHOAHI30TPOIIHUX KPUCTAJIIYHUX CTPYKTypax. KpiM TOro, Ha OCHOBI aHai3y
TeMIlepaTypHUX 3aesxkHocTell CK3 6ysiu BCTaHOBJIEH] iHTepBain CTabiIbHOCTI IJI0CKOI (POPMU LOCTIIKYBaHUX

HAaHOYTBOPEHb. Briepiie BUSIBJIEHO i TpOaHAali30BaHO aHOMAJIil TeMIIepaTypHOi 3ay1e>KHOCTI KoeillieHTiB JIiHITHOTO



TEIJIOBOTO PO3LIMPEHHS B3/IOBXK Pi3HIX HANPSMKIB: B lIapyBaTUX KpUCTajax, CGOPMOBAHMX SIK MOHOATOMHUMU
mapamu (rpadeHOBi HAHOILIIBKY), TaK i 6araTomapoBUMU «CeHABIYaMu» (IUXaJbKOIeHiIN repexifHux MeTaiB). A
TaKOXX BU3HAYEHO, 1I0 B €JIEKTPOHHUX CIIEKTPaxX aTOMiB MiAIPATKH, 1110 HE MiCTUTb BakaHCio (TOOTO Tiei mifrpaTtku
IO SIKOi HajiexaTs ii HanbsvXKui Cyciiy), BUHUKAIOTh JIOKAJIi30BaHi piBHi 3 eHeprieto 106113y (pepMieBChbKOi, B TON
yac gk LDOS aToMiB niarpaTky, mo MiCTUTh BakaHCi0, piBHa HyJIIO (5K i y 6e3nedexkTHoro rpadeny). I nokasaHo, mo
3yOLli Ha JIAHLIOXKKAX aTOMIB 3 IIOPYIIEHUMH 3B’I3KaMU CIIPUSIOTH 30i/IbIIIEHHIO TYCTUHU €JIEKTPOHHUX CTaHIB
no6sn3y piBHs Oepmi.

2. The presented thesis is focused on the study of peculiarities in low-temperature behavior of the graphene
derivatives and hexagonal modification of niobium diselenide with the low-dimensional structure imperfections,
identification of their common features and potentialities for a controlled tuning of their electronic properties in
smart applications. Structural analysis and numerical experiments have shown a close relationship between
singularities on the measured temperature dependences of linear themal expansivities (LTE) and of calculated
ratios of rms displacements (RMSD). In this way, novel information about atomic interactions in highly anisotropic
materials can be obtained and verified. In addition, a comprehensive analysis of RMSD evolution with temperature
allowed us to find the temperature ranges of planar stability in the materials under study and, thus, the
condictions for nanoformations occurrence. For the first time, anisotropic expansion along different crystal lattice
directions was analysed in layered crystals, constituted by both monoatomic planes, and multilayer “sandwiches”.
Numerical experiment, using original computational technique, within a tight-binding approximation, has
elucidated effect of next-to-nearest neighbour atomic coupling on electronic properies of graphene with vacancy
imperfections, which is manifested in evolution of the local densities of states (LDOS) of carriers due to formation
of dangling bonds at vacancies. It was also shown, that step-edges in the thin graphene nanofilms result in growth
of LDOS near Fermi level.
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