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COMBINED EXPERIMENTAL AND DFT STUDY OF LITHIUM-INDIUM-OXIDE
STRUCTURE AND VIBRATIONAL PROPERTIES
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Abstract

A promising lithium-indium-oxide (LilnO;) wide band-gap semiconductor for scintillating
detection, photoluminescence, and photocatalysis [1-3] was prepared by a mechanochemical
solid-state synthetic procedure that can be found elsewhere [3]. Its structure and morphology
were investigated by using X-ray diffraction (XRD), scanning electron microscopy (SEM), and
Raman spectroscopy. SEM images show agglomerates of relatively uniform size of around 300
nm spherical-shaped particles of LilnO> powder, while the XRD pattern confirmed the
formation of the nanocrystalline tetragonal structure with /4, /amd space group (no. 141)

symmetry. Detailed vibration analysis, together with the assignments of the band modes, was
performed through the best-fit match of the experimental and density functional theory (DFT)
calculated Raman spectrum. Geometry optimizations and vibrational frequencies calculations
were conducted using B97-1 functional correlation [4] and LanL.2DZ was used as a basis set.

Acknowledgements
The authors acknowledge the financial support of the Ministry of Education, Science and
Technological Development of the Republic of Serbia (Grant No. 451-03-9/2021-14/200125).

References

[1]Lj.R. Bacanin, M.D. Dramicanin, M.G. Nikoli¢, M. Mitri¢, D.M. Petrovi¢, S.R. Luki¢, Phys.
Status Solidi (C) Curr. Top. in Solid State Phys. 8 (2011) 2830.

[2] Lj. Bacanin, S.R. Luki¢-Petrovi¢, D.M. Petrovi¢, M.D. Drami¢anin, Phys. Scripta 85 (2012)
065703.

[3] Lj.R. Padanin Far, N.L. Fin¢ur, T.B. Iveti¢, B.F. Abramovié, D.Strbac, O.Bosak, S.R.
Luki¢-Petrovi¢, Rom. J. Phys. 65 (2020) 601.

[4] Hamprecht, F. A., Cohen, A. J., Tozer, D. J., Handy, N. C. J. Chem. Phys. 1998,109,
6264.

362



