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1. CiextpasnbHi 0CO6JIMBOCTI i CTIMKICTh HEeiHINHUX 30yIKEHb Y MOJIEKYJISIPHUX HAaHOKJIacTepax i HUBbKOPO3MipHUX

KpUCTalax

2. Spectral features and stability of nonlinear excitations in molecular nanoclusters and low-dimensional crystals

Pedepar:

1. O6'ekT: pouecu GopMyBaHHS MaIOAMILIITYIHUX JIOKAIi30BaHUX HEJIHIMHUX 30yIKeHb (AHAJIOTIB COJIITOHHUX
CTaHiB) y HAHOBUMIPHUX MOJIyJIbOBAaHUX CHCTeMax. MeTa: BUSIBJIEHHS IMHAMIYHUX i ClIeKTpajIbHUX OCOOJIUBOCTEN
HeJIiHINHYX 30yIpKeHb i ix kacudikallis B MOJIEKYJIIPHUX HAHOKJIACTEPaxX i MOY/IbOBAaHUX CUCTEMAX KiHILIEBUX
po3mipiB. Metonu: anre6paiuHi METOAM PO3B'SI3Ky CUCTEM JIiHIMHUX i HENiHINHUX PiBHSHb, METOIU TOCIiIKEHHS
CTiMKOCTi CTallioHapHUX KOJIMBAHb I[0/I0 CIA0KUX 30yIKeHb, KOMII'IOTEDHE MOJIEIOBAaHHS IIPOLIECiB 30y IKEHHS
HEJIHIMHUX OOHOPIAHUX i HEOTHOPIAHUX KOJIMBAHb Y MOJIEKYJIIPHUX HAaHOKJIACTEPAX i HU3bKOBUMIPHUX KPUCTAIAX
KiHLIeBUX po3MipiB. PesysbraTu: [IpoBeieHO MOBHY Kiacu@ikallilo BCix TUIIB MOHOXPOMAaTUYHUAX aHTAPMOHIYHUX
KOJIMBAaHb JVCKPETHUX MOJYyJIbOBAHMX HAHOKJIACTEPIB i BUSIBJIEHO QHAJIOTY WIJIMHHUX Ta MO3aLIiJIMHHNX COJITOHIB,

a TaKOX BCTAHOBJIEHO OCOBJIMBOCTI iX B3aeMHOi TpaHchopmaliii i TepMmoguHamiky. [IpoBeeHO KOMIIEKCHUI aHaTi3



CTIKOCTi HeJiHITHUX 30yIPKeHb B MOZyJIbOBAaHMX KPUCTaJaX, BU3HAYEHO YMOBU Ta 00JIACTI iX CTIMKOCTI, @ TaKOX

KBAHTOBI IIPOSIBM OCLMWJISILIIHOI HECTIMKOCTI TakKuX 30y>KeHb. ['any3b BUKOpUCTaHHS: (i3uKa TBEpIOTo Tina

2. Object: process of formation of the small amplitude localized nonlinear excitations (analogues of the soliton
excitations) in nano sized modulated systems. The goal: establishing of the dynamic and spectral features of the
nonlinear excitations and their classification in the molecular nanoclusters and modulated systems of limited size.
Methods: algebraic methods of solving of the systems of linear and nonlinear equations, methods of stability of the
stationary oscillations, computational modulation of the excitations processes of the nonlinear homogeneous and
inhomogeneous oscillations in the molecular nanoclusters and low dimensional crystals. Results: A classification of
all types of monochromatic anharmonic oscillations of the discrete modulated nanoclusters is obtained and the
analogues of the gap and outgap solitons are carried out, the specialties of their transformation and
thermodynamics are obtained. A complex analysis of the nonlinear excitations stability in the modulated crystals is
carried out, the conditions and the regions of the stability, and the quantum features of the oscillation instability of
such excitations are determined. Field of application: solid state physics
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