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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

TepMmoarHaMivHi, KIHETUYHI Ta TPAHCIIOPTHI BJIACTUBOCTI HU3bKOBUMIPHUX CUCTEM 3a HAaIBHOCTI 30BHIIIHIX I1OJIIB i

CTPYKTYPHOI HEBIOPSAKOBAHOCTI

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Thermodynamical, kinetic, and transport properties of low-dimensional systems in the presence of external fields
and structural disorder

Pedepar yKpaiHCBKOIO:

BuBdeHO HesiHilHI MeXaHi3MU TPAHCIIOPTY 3apsAiB Ta €HEPTii B HU3BbKOBUMIPDHUX aTOMHUX i MOJIEKYJIIPHUX
CHACTEMAX , 30KpeMa, Y CIIPSDKEHMX JOHOP-II0JliIMEP-aKIENTOPHUX CIOJIyKax (KOMOoJliMepax, CyIIpaMoJIEKYIIPHUX
nosiMepax Ta iH.). [106y70BaHO TEOPETUYHY MOJED, IKa BIIEpIIe NOSICHUIIA €KCIIEPUMEHTAIbHO BCTAHOBJIEHY
“rineprpoBinHicTy” (€71€KTPONPOBIAHICTS HA MAKPOCKOIIIYHY BiflCTaHb IIPU KIMHATHUX TEMIIepaTypax) B CKJIaTHUX
reTepoCUCTEMAx TUITY “LOHOP — MOJIMEP — aKLeNnTop”, 0 BUKOPUCTOBYIOThHCS B IIPUJIaiax 6i0e1eKTPOHIKU
(narpukiazn, GoTo-BOJbTAIYHI enemMenTH, cBiTogionn), “fuel cell” TexHosorisx Ta iH., 0 6a3yIOTHCS HA METAJIO-
OpraHiYHUX CACTEeMax ab0 CTPYKTYpaXx, 0 € KOMIJIEKCAMU €JIEKTPOIPOBIAHUX MaTepiasiB abo MiIKIagoK Ta
noslinenTuais. JJocinkeHo pyxuBi HeJliHiMHI JI0Kali30BaHi 30yIPKeHHS B IUCKPETHUX CepeloBUIIaX Ta JUHAMIKY
COJITOHIB y IPOCTOPOBO-HEOJHOPIIHUX IHK03€(PCOHIBChKUX MIEPEX01ax Ta B3AEMO/IiI0 COJIITOHIB 3 JUIIOJIbHUMU
IOMIlIKaMy CKiHY€HHOTO PO3Mipy B JOBTUX IK03e(COHIBChKUX IIepexoaxX. BctanoBieHo 0co6aMBOCTi
€JIEKTPOHHUX CTaHIB Y T€TEPOCTPYKTyPax 3a HasIBHOCTI 30BHIIIHBOIO MOJIS i 3HalIEHO HOBUI CIIIHOBUY iHBapiaHT
piBHsiHHS Jlipaka. [To6ynoBaHO y3arajbHEHU CIiIHOBUII iHBApiaHT i I0Ka3aHo, 110 BiH MOXKe IIPUBOAUTU [0
onepaTopa CIiH-0op6iTaJbHOI B3aeMO/Iil, BilMiHHOI Bif BifoMUX paHime B3aeMogii Pamo6u ta JIpeccenbxaysa.
JocmimkeHo onHomapoBui rpadeH 3i MiyIMHOI Y KOMOiHALl OZHOPITHUX MarHiTHOTO Ta iHAYKOBaHOTO
Iedopmaliiero rceBgoMarHiTHOro oJiB. ITokasaHo, 1110 IyCTHMHA CTaHiB Ma€e CKJIaiHY ITOBEIiHKY, SIKy MOXXHA
PeryJoBaTH, 3MiHIO I04Y CUJIy MTOJIiB. PO3paxoBaHO CIEKTP rpadeHy 3 JOMilIKaMy Ta 'YCTUHY CTaHiB i3
3aCTOCYBaHHAM Mogeieil JIipmuis Ta AHIepCcoHa B 3aJ1€5KHOCTI BiJj CUMETPIi po3TalllyBaHHS JOMIIIKHY, ii
KOHIIEHTpAllii Ta HOMEepY MiIrpaTKU. 3HalUIEHO YMOBH IOSIBU PE30HAHCHUX PiBHIB, KBa3illiINHY, JOMIMIKOBUX

IiI30H 3 METOIO 3 ICYBAaHHS MOXJIMBOCTI 3[IiiCHEHHS B CUCTEMI IIEPEX0ly MeTasl-AieJeKTPUK.

Pedepar aHIJIiHCBKOIO:

Nonlinear mechanisms of charge and energy transport in low-dimensional atomic and molecular systems, in
particular, in conjugated donor-polymer-acceptor compounds (copolymers, supramolecular polymers, etc.) have
been studied. A theoretical model was constructed, which for the first time explained the experimentally
established "hyperconductivity" (electrical conductivity at the macroscopic distance at room temperature) in
complex heterosystems such as "donor - polymer - acceptor” used in bioelectronic devices (e.g., photovoltaic
elements, light, light fuel cell "technologies, etc., based on organometallic systems or structures that are
complexes of electrically conductive materials or substrates and polypeptides. The mobile nonlinear localized
excitations in discrete media and the dynamics of solitons in spatially inhomogeneous Josephson junctions and the
interaction of solitons with dipole impurities of finite size in long Josephson junctions are studied. The peculiarities
of electronic states in heterostructures in the presence of an external field are established and a new spin invariant
of the Dirac equation is found. A generalized spin invariant is constructed and it is shown that it can lead to an
operator of spin-orbit interaction, different from the previously known interactions of Rashba and Dresselhaus.
Single-layer graphene with a gap in the combination of homogeneous magnetic and deformation-induced
pseudomagnetic fields has been studied. It is shown that the density of states has a complex behavior that can be
regulated by changing the field strength. The spectrum of graphene with impurities and the density of states were
calculated using Lifshitz and Anderson models depending on the symmetry of the impurity location, its



concentration and sublattice number. Conditions of emergence of resonant levels, quasi-cracks, impurity
subzones are found for the purpose of clarification of possibility of realization in system of transition metal-
dielectric.
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