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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PYyOPHK: 29.19.07

Tema guceprauii:
1. CTpykTypa Ta ONTUYHI BJIaCTUBOCTI IIIIBOK (PyJIepeHiB IIPY JIeryBaHHI i OIPOMiHEHH.

2. Structure and optical properties of the fullerene films during the doping and irradiation.

Pedepar:

1. B po6oTi JocinKeHo KpUCTaJiuHy CTPYKTYPY, €JIEKTPOHHI i KOJIMBaJIbHI CIIEKTPY KOHJEHCOBAHUX IiBOK C60,
JIETOBAaHUX MOJIEKYJIAMU KHCHIO i aTOMaMy Mifii. BUB4€HO BIJIMB pafialliiHUX [IOLKOIKEHD [IPU
BHCOKOEHEPreTUYHOMY OIpOMiHEHHI rama-QpOTOHaMU Ha afCcOpOLiliHy 31aTHICTh ByIjlelleBUX BOJIOKOH i
enekTpoHamu (Ee = 1,8 eB) Ha kpucTaniyHy CTPyKTYpY, KOMOiHalliliHe pO3CisiHHSA CBiT/a, POTOMIOMIHECLIEHII|IO,
ONTUYHY NpoBinHicTh WIiBOK C60, Cu-C60 i C70. 3 3acTocyBaHHSIM METOiB KIIACTEPHOrO PO3Kaany PpyHKUi I')pina
Ta Teopii 6araTOKPaTHOTO PO3CiSIHHS BUKOHAHO NEPIIONPOVHIUIIHI pO3paxyHKU T'YCTUHU €JIEKTPOHHUX CTaHiB,
BiJIbHOI €Heprii, IepeHoCy 3apsiB, ONTUYHOI [IPOBITHOCTI 114 MJIiBOK MOJIeKyJl C60 Ta nesKkux ii CroJyk 3 aToMaMu
KUCHIO i Mifi. [TokazaHo, 1o Ipy JIETYBaHHI IIiBOK (PyJI€PEHIB MOJIEKYJIaMU KUCHIO, aTOMaMU Mifli a6o aToMamu
BYIJIELIO, OJlep>KaHUMM IIpY PafialliHUX MTOMKOKEHHSIX 000J10HOK MoJjiekysa C60, 3MiHU ONTUYHUX BIaCTUBOCTEN

BifOyBaloThCS i3-3a ioHi3allii iHTepKasbOBaHUX NOMIIIOK i QysiepeHiB. [oHizallis aToMiB Ta MOJIeKyJI BinnosifgaabHa



3a MOSBY NOATKOBUX CUJI KYJIOHIBCbKOI MIDKMOJIEKYJISIPHOI B3a€MOZI.

2. The crystal structure, electronic and vibrational spectra of the condensed C60 films, alloyed by the oxygen
molecules and copper atoms are investigated in this work. The influence of radiation damages during the high-
energy irradiation by gamma-photons on the adsorption ability of carbon fibers and by electrons (Ee = 1,8 MeV) on
the crystal structure, Raman scattering, photoluminescence and optical conductivity of the C60, Cu-C60 and C70
films is studied. The first-principle calculation of the density of electronic states, free energy, the transfer of
charges, optical conductivity for the C60 film and some of its compounds with the atoms of oxygen and copper is
carried out using the method of the cluster expansion of the Green functions and theory of multiple scattering. It
is shown that with the alloying of the fullerene films by the oxygen molecules, copper atoms or carbon ones,
obtained with the radiation damages of the fullerene C60 shells, the change in the optical properties takes place
because of the ionization of the intercalated impurities and fullerenes. The ionization of atoms and molecules is
responsible for the appearance of extra forces of Coulomb intermolecular interaction.
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