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[IpoBeneHo po3paxyHKH, 3 HEPIIUX IPHHIMIIB, METOAOM Teopii (yHKIiOHaNa
€JICKTPOHHOT T'YCTUHHM €HEPreTHYHOIo CIIEKTPY Ta IapaMeTpiB OCHOBHOIO CTaHy
HaHokJactepiB P-Ga,O3. Po3paxyHku Oynu BHKOHaHI y 0a3uCi IUNIOCKMX XBHIIb, 3
BUKOPDHCTAHHAM  YIbTPaM'IKMX TMCEBJOIOTEHIialiB, Ha OCHOBI IONEpeIHIX
nociimkens [1]. nst oOumcieHHs OOMIHHO-KOpEISLIHHOT eHeprii BUKOPHCTaHO
¢yHKIIOHAN y HAaOMMKEHHI y3aralbHEHOro IpajieHTa i3 momnpaBkamu ["abbapna
(GGA+U) B mapamerpusauii Ilepasto, bypke, Epanienxoda (PBE). Ontumizaumis
CTPYKTYpPH HaHOKJIACTEPIiB IPOBOJMIACH METOJOM CIPSHKCHUX Tpaji€HTIB, B
npoLeci onTUMizalii CTPYKTYpH HE BUKOPHCTOBYBAJIOCS OOMEXKEHHSI CUMETPIi.

Juit  toro, mo0 BH3HAYMTH HAMOUIBIN CTaOLIBHY CTPYKTYpY VIS
HaHoKnactepiB P-Ga,O3 Oyyo nociipkeHO psAn i30MepiB, cepen HHUX Oynn
KUTBLENOMIOHI  CTPYKTYypH, JIAHLIOTOBI CTPYKTYypH, HOpPOXHHCTI cdepoinm,
CTPYKTYpH THIly «KJIITKa» TOLIO. YCi JOCIIUKYyBaHI CTPYKTYpU 3aJ0BLIBHSIOTH
YMOBY TPaHCISILIHHOT CUMETPIT y JOCIIKYBaHUX aTOMHHX CHCTEMax.

JIs. BCTaHOBIICHHST HAWOUIBI CTAOUTPHHUX 130MepiB HaHOKIAcTepiB f-Ga,Os
Oyno mpoaHaNi30BaHO 3HAUYCHHS HIMPUHHM 3a00pPOHEHOI 30HM JOCIIKYBaHUX
HaHOCUCTEM AHaii3 3HA4eHb €Heprii Mokasye, 10 y BHUIAJIKy HaHOKJIAcTepiB [-
Ga;03 mnobynoBaHux 13 TpboxX QopMyiabHUX oauHHIL GaO; HalOUIBII
€HEepreTUYHO BUTIHUMH € KibLenoxiOHi ctpykrypu (puc. 1B). ITinTBepmxeHHIM
BHCOKOi CTaOUTBHOCTI IIUX KJIACTEPIB € BHILE 3HAYCHHS IIHPHHHU 3a00pOHEHOT 30HH
y TMOpIBHSHHI 3 IHIIMMHU JOCIIDKyBaHMMH 130MepaMH JaHOro po3mipy. 3i
30UIBIIEHHSAM KUIBKOCTI (popMynbHUX oauHHLL GaxO3 BinOyBaeThCs 3MIIIEHHS JI0
CTPYKTYp THITy JBOLIAPOBOTO Kijblsl (4oTupu (opmynbHi ogmuuii Ga03) (puc.
Ir), 3 NMOJAJBLIMM IEPEXOJOM [0 CTPYKTYp y (OpMi IeKCaroHaJIbHOTO SIIHMKa
(’stiTe-micth GopmynbHuX oguHULIE Ga,03) (puc. 1x-¢).

Tabnuysa 1. Enexmponui eénacmueocmi nanoxknacmepis -Ga>Os3

Isomer Erora/Ga203, eV | Bond length, A E,, eV
(Gax03)1 -5454.8 1,683-1,973 3,399
(Ga,03), -11222.6 1,762-2,238 0,643
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(Gax05)3 -16835.2 1,810-2,988 4,168
(Gax03)4 224464 1,503-2,979 3,477
(Gax05)s -28159,8 1,621-2,918 4273
(Gax0s)s -33872,6 1,576-2,983 3,892

Pucynoxk 1. OntimizoBaHi CTPYKTYypH HalOLIBII CTAOITPHUX HAHOKIACTEPIiB
B-Ga:0;3
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AB INITIO STUDY OF STRUCTURAL AND ELECRONICAL
PROPERTIES OF B-GA203 NANOCLUSTERS

We present results of ab initio density functional theory studies of energy spectrum and
ground stage parameters of small -Ga203 nanoclusters. ). Calculations were performed
using ultrasoft pseudopotentials in the basis of plane waves. Structure geometry
optimizations (relaxation) and band structure research were carried out for a number of
isomers. Among them were ring structures, chain structures, sphere structures, all of which
satisfy the assumption of the presence of translational symmetry in the studied atomic
systems. Analysis of the obtained results for the binding energy shows that for p-Ga203
nanoclusters built from three formula units the most energetically favorable are ring-like
structures. All such structures have approximately the same binding energy. With increase
of formula units in the researched systems the shift to ring structures (four Ga:03 formula
units), then to compact hexagonal box structure (five and six Ga203 formula units) was
observed.
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