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CTPYKTYPA TA EJJEKTPOHHI BJIACTHABOCTI
HAHOKJIACTEPIB OKCHIY IUHKY (ZnO)a, (n=96, 120)

Poctuciaas bosrupa
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ITpoBeneHo po3paxyHKH, 3 MEPIINX TPUHIMIIIB, METOIOM Teopii pyHKIIOHaIa
€JICKTPOHHOT T'YCTHHHM €HEPreTHYHOIo CIIEKTPY Ta IapaMeTpiB OCHOBHOIO CTaHy
HaHokJactepiB (ZnO). (n = 96. 120). Po3paxynku Oysiu BUKOHaHi y 0a3uci INOCKUX
XBHJIb, 3 BAKOPUCTAHHAM YJIbTPaM'sIKMX IICEBJIONOTEHIIJIB, HA OCHOBI MONEPEaHIX
nociimkens [1]. nst oOumcieHHs OOMIHHO-KOpEISLIHHOT eHeprii BUKOPHCTaHO
¢yHKIIOHAN y HaOMMKEHHI y3aralbHEHOro IpajieHTa i3 momnpaBkamu ["abGbapna
(GGA+U) B mapamerpusauii Ilepasto, bypke, Epanienxoda (PBE). Ontumizaumis
CTPYKTYpH HaHOKJIACTEPIB IPOBOJMIACH METOJOM CIPSHKCHUX Tpaji€HTiB, B
npoLeci onTUMi3alii CTPYKTYpH HE BUKOPHCTOBYBAJIOCS OOMEXXEHHSI CUMETDIi.

Juin  toro, mo0 BHU3HAYMTH HAMOLIBIN CTaOLIBHY CTPYKTYpY IUIs
HaHokJacTepiB (ZnO)s 1 (ZnO)wo Oys0 OCHIIKEHO P 130MepiB, cepea HUX Oyin
¢ynnepeHonoqiOHI TOPOXKHUCTI CTPYKTYpH, CTPYKTYpU THILy KIiTKH (cage
structure) Ta COHANIT MOXMIOHI CTPYKTYpH, SIKi 3aJOBOJBHSUIM IPABUIIO ILNECTH
130JIbOBAaHMX YOTUPUKYTHHUKIB Ta CKIAJaJIMCh 31 CTPYKTYPHUX oAMHUL (ZnO)12.

st aHanizy crabinbHOCTI KiactepiB ZnO Oys0 po3paxoBaHO €HEPTito 3B'I3KY
Ha oaHy Mojekyny ZnO. AHaimi3 3HauYeHb €Heprii IMOoKaszye, W0 y BHIAIKY
HaHOKJacTepiB (ZnO)s HAMOUIBII SHEPreTHYHO BHTITHUMH € (yJIepeHONoAIOHI
HOPOXXHHUCTI CTPYKTYpH. [linTBEepIKEHHSIM BUCOKOI CTAOLIBHOCTI IIUX KJIACTEPIB €
BUCOKE 3HAUEHHS IIMPUHU 3a00pOHEHOI 30HHM, L0 POOUTH 1X XIMIYHO IHEPTHUMH.
VY Bunanky 3 HaHokinactepamu (ZnO)., HaWOUIBII cTaOUIBHOIO € CopaNiT-noAioHa
CTPYKTYypa, SKa CKIANAEThCSA 3 YOTHPHAMIATA HaHOKIAacTepiB (ZnO).,, sSKi MAIOTh
CHIJIbHI YOTUPUKYTHI rpaHi. (prucyHOK 1)

Tabnuysa 1. Enexmponni énacmueocmi nanoknacmepis (ZnQ0)os ma (ZnQO) 29

Isomer Etotal/Zn0O, eV AE/Zn0O, eV Ev/Zn0O, eV Eg, eV
(Zn0O)96-pynepen -50454.801 0 -6,897 2,99
(ZnO)9os-irka -50454.795 0.006 -6,888 2,79
(Zn0O)96-coganit -50454.799 0.002 -6,883 2,87
(Zn0O)120-pysnepen -50454,662 0,003 -6,950 2,93
(ZnO)120-xirxa -50454,658 0.007 -6,947 2,86
(Zn0O)120-coganic -50454,665 0 -6,953 2,89
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(ZnO)rz20-Gynepen (Zn0)1z20-kniTka (ZnO)rzo-copanit

Pucynoxk 1. Ontimi3oBaHi CTPYKTYpH HaHOLIBII CTAOITPHUX HAHOKIACTEPIiB
(ZnO)% Ta (Zn0)120
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AB INITIO STUDY OF STRUCTURAL AND ELECTRONIC PROPERTIES
OF (ZnO)a NANOCLUSTERS

Density functional theory studies of the structural and electronic properties of (ZnO), (n =
34, 60) nanoclusters and native point defects in (ZnO), nanoclusters (n= 34, 60) were
performed. Optimization of structure geometry, as well as the band structure research, was
performed. It was established that for the (ZnO). nanoclusters the most stable are fullerene-
like hollow structures that satisfy the rule of six isolated quadrangles. For the (ZnO):.»
nanoclusters different types of isomers, including hollow structures and sodalitelike
structures composed from (ZnO),. nanoclusters were investigated. It was determined that the
most energetically favorable structure was sodalite type structure composed of fourteen

(Zn0): clusters with common quadrangle edges.
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