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Tema guceprauii:
1. Penakcauis €1eKTPOHHUX 30yIKEHb B OJHOKOMIIOHEHTHUX i IBOKOMIIOHEHTHUX HAHOKJIACTEPaX iHEPTHUX ra3iB

2. Relaxation of the electron excitations in single-component and two-component inert gas nanoclusters

Pedepar:

1. B mucepTauii npencrasieHi pe3yibTaTi AOCiIKeHb METOLOM BY®D emiciiiHoi criekTpockonii MexaHi3miB
pazianiiiHoro posmnany eJeKTPOHHUX 30YIPKEeHb Y BiJIbHUX OJIHOOI IBOKOMIIOHEHTHUX HAHOKJIACTEPAaX Ha OCHOBI Ar,
Kr i Xe, a TakoX 3aKOHOMIpPHOCTE reTepOreHHOr0 KJIaCTepOYyTBOPEHHS B HAJI3BYKOBOMY CTPYMEHI, 1110 a/1iabaTU4HO
po3mupIoeThCs. [liarHocToBaHa KapTUHA FeTEPOTr€HHOr0 3apOAKOTBOPEHHS B HaHOKIacTepax Ar-Kr ta Ar-Xe,
NIOYMHAIOYY 3 Haii6ibI paHHiX ii craniil. OTpuMaHi JoKa3u iCHYBaHHS B 00’€Mi reTePOreHHUX HaHOKJIaCTePiB
pazianbHOI cerperariii, sika Ipu3BOIUTh 10 GOPMYBaHHS Y HAHOKJIACTEPax Kopa 3 OiJIbIl BaXKKOi KOMIIOHEHTH.
JocigKeHa eBOJIOLisl EKCUTOH-OMIIIKOBMX KOMIIEKCIB y HAHOKJIACTEPAX KCEHOHY 3 MaJIOI0 NOMILIKOK aproHy,
1110 BUIIPOMIHIOIOTh Ha IOBXXMHAX XBUJIb BiILHUX €KCUTOHIB y KpiOKpUcTanax Xe. PO3IJsIHYyTO Ta 3aCTOCOBAaHO HOBUM
igxiz, 0O KiJIbKiCHOTO aHaJi3y iHTerpajbHOI IHTEHCUBHOCTI CMYT BUIIPOMIHIOBAHHAJIOKAJI30BAHMX €KCUTOHIB TUITY

KOJIMBaJIbHO-PeJIakCOBaHUX eKCUMEPHUX MoJieKkys(Rg2)* i (Rg4+)* yTBOpeHUX, BiANOBIIHO, B HEHTPaIbHUX i iOHHUX



HaHOKJIaCTepax aproHy, KpUIITOHY Ta KCEHOHY. BU3Ha4yeHo 1Bi 0671aCTi cepeHix po3MipiB KyacTePiB, AKi
XapaKTepU3yI0ThCS KBa3iKpUCTaIiYHOO (a3010 3 BiCCIO CUMETPIi I'ATOro nopsaKy (CTpyKTypa 6araTonapoBoro

ikocaenpa) Ta kpucraniyHow I'TIK ¢azoto.

2. In the dissertation the results of the study of mechanisms of radiation decay of the electron excitation in single-
and two-component Ar-, Kr- and Xe-based nanoclusters as well as of the rules of the cluster formation in the
supersonic jet adiabatically expanding into a vacuum are given. The pattern of heterogeneous nucleation in the Ar-
Kr and Ar-Xe nanoclusters, starting from its earliest stages, has been diagnosed. The evidences of the existence of
radial segregation in the volume of heterogeneous nanoclusters, which leads to the formation of a core from the
heavier component in nanoclusters, were obtained. The evolution of exciton-impurity complexes in xenon
nanoclusters with small argon impurity, which emit at wavelengths corresponding to free exciton emission in Xe
cryorystals, was studied. A new approach to the quantitative analysis of the integral emission intensity of localized
excitons of the type of oscillatory-relaxed excimer molecules (Rg2)* and (Rg4+)* formed in the neutral and ionic
argon, krypton and xenon nanoclusters respectively was considered and applied. Two regions of medium-sized
clusters characterized by a quasicrystalline phase with a fifth-order symmetry axis (which is a structure of a
multilayered icosahedron) and a crystalline FCC phase are identified.
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