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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHUX py6puK: 29.19.11, 29.19.04, 29.19.09

Tema guceprauii:
1. Hu3pKOBHMipHi 0COGIMBOCTI KBa3iYaCTUHHUX CIIEKTPIB i HUBbKOTEMIIEPATYPHUX TEPMOIMHAMIYHUX

XapaKTEePUCTUK HAHOCTPYKTYP Ha OCHOBI rpadeny

2. Low-dimensional features of quasiparticle spectra and low-temperature thermodynamic characteristics of
nanostructures based on graphene

Pedepar:

1. lucepTaliis nmpucBsAYeHa MOCHITKEeHHIO HU3bKOBUMIPHUX OCOOJIMBOCTEM KBa3iYaCTUHHUX CIHEKTPIB i
HU3bKOTEMIIEPATYPHUX TEPMOJMHAMIYHIX XapaKTEPUCTUK HAHOCTPYKTYP Ha OCHOBI rpadeHy Ta PO3B'sI3aHHIO
HAayKOBOTO 3aBJJaHHS$, 110 I10JISITA€ Y BCTAHOBJIEHHI YMOB IMHAMIYHOI CTIIKOCTI Ta KOJIMBAJIbHUX XapPaKTEPUCTUK
KBa3iHM3bKOBUMIDHMX HAHOCTPYKTYP Ha OCHOBI rpadeny, a came, rpadeHOBUX HAHOILIIBOK birpadeny, rpurpadeny,
rpaeHOBMX HAHOTPYOOK Ta y ONMCi KBa3iYaCTMHHUX CIIEKTPiB Ta HU3bKOTEMIIEPATyPHOI TEPMOAUHAMIKY
HAaHOCTPYKTYpP Ha OCHOBI rpapeny. Takum YMHOM, OCHOBHI PE€3yJIbTAaTU AOCIiIpKEHb HACAMIIEPE, MOJISITaloTh ¥
TOMYy, 110 OJlep>KaHi HOBi (GyHIaMeHTasIbHi 3HaHHS PO (POHOHHI Ta €JIEKTPOHHI CIIEKTPU TeTePOreHHUX

KPUCTIIYHUX CTPYKTYP, @ TAKOK IIPO BILJIMB BUHMKHEHHS AedeKTiB y TakKux CTPyKTypax. HaBeneHi osicHeHHs



HU3Li iICHYIOUMX €KCIIEPUMEHTAJIbHUX IAHUX, OJI€P>KaHMX BHACILOK BUMIPIOBAaHHS HU3bKOTEMIIEPATYPHUX
TETJIOEMHOCTEN TBEPIINX PO3YMHIB Ta TEIJIOBOTO PO3MUPEHHS KBA3iIBOBUMiIPHUX KPUCTAJIIB Ta 6araTomapoBUX
KPUCTAaJIiB. A TaKOX KiJIbKiCHO ITIOSICHEHO IOBELiHKY TEMIIEPATYPHOI 3aJIE>KHOCTI TEINJIOEMHOCTI JIHITHUAX
JIAHLIIOKKIB aTOMiB iHEPTHUX ra3iB, aiIcCOPOOBaHMX Ha IOBEPXHSX BYIJIELIEBUX HAHOTPYOOK, 10 00’eiHaH] B

HaHOOAHIJI.

2. Thesis of research is devoted to the study of low-dimensional features of quasiparticle spectra and
low-temperature thermodynamic characteristics of nanostructures based on graphene and the solution of a
scientific problem that consists in: constructing design models, which represent the fundamental characteristic
features of quasiparticle spectra and due to their physical characteristics of the objects under study; the
development of computational programs for the calculation of spectral densities and thermodynamic
characteristics; analytical and numerical calculations of the electronic and phonon spectra of the studied carbon
nanostructures and comparison of the results obtained with literature data; the study of the formation condition
and the characteristics of quasiparticle states localized near imperfections-impurities and boundaries of various
dimensions and chirality; identification of the stability conditions of the studied structures, ideal and with defects;
calculation and analysis of the electronic and phonon spectral densities of local defective atoms and atoms near
defects. As well as quantitatively explain the behavior of the temperature dependence of the heat capacity linear
chains of atoms of inert gases adsorbed on the surfaces of carbon nanotubes, which are united in nanobandl. The
main results of the research are that new fundamental knowledge is obtained on the phonon and electronic
spectra of heterogeneous crystal structures, as well as on the effect of the appearance of defects in such
structures. Explanations are given to a number of existing experimental data on the measurement of the
low-temperature heats of solid solutions and the thermal expansion of quasi-two-dimensional crystals and
multilayer crystals.
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