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The room-temperature epitaxial growth of NiO(111)thin films was successfully achieved
on o-Al203 (0001)substrates using a pulsed laser deposition method. The effects of oxygen

pressure and laser fluence on the film quality were investigated using X-ray diffraction, X-

ray pole figure, reflection high-energy electron diffraction and atomic force microscopy. The
orientation relationship between the film and the substrate were NiO[111]// a-Al203 [0001],
NiO[101]// ac-Al203 [1010] and NiO[211]// o~ Al203[1120]. A lot of domains were observed

on the film surface and showed sixfold symmetry. These results can be explained by the

higher-order epitaxy mechanism enabling fourfold longer in-plane lattice parameters of NiO

(111)to match with threefold longer parameters o-Al203 (0001)with less than 4.5% lattice

misfit. The crystallinity of epitaxial films was significantly improved by the expansion of the

in-plane lattice parameter. This is due to the relaxation of the lattice misfit between the film

and the substrate at the initial growth.
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XRD patterns of NiO thin films deposited on
a-Al,0,(0001) substrates at various oxygen
pressures. Laser fluence is 3.4 J/cm
(a)Vacuum, (b) 3. 1x107%Pa, (c) 1. 3x107%Pa, (d) 1. 3x10~'Pa,

(e)1. 3Pa, (1) 1. 3x10'Pa, (g) 1. 3x10%Pa.
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RHEED patterns as a function of oxygen pressure.
Laser fluence is 3.4 J/cm?
(a) Vacuum, (b) 3. 1x107°Pa, (¢) 1. 3x10°?%Pa, (d) 1. 3x10"'Pa,
(e) 1. 3Pa, (1) 1. 3x10'Pa, (g) 1. 3x10%Pa.
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XRD patterns of NiO thin films deposited on
a-A1,0,(0001) substrates at various laser fluences.
Oxygen pressure is 1.3 Pa.
(a)2. 01/cm?, (b)2. 4)/cm? (c) 2. 91/cm?, (d)3. 4]/cm’
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An AFM image (500500 nm®) of the NiO(L11) thin
filmdeposited at an oxygen pressure of 1. 3 Pa under

3.4 I/cm? of laser fluence. The arca Rms roughness
was about 0. 30 nm.
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(a) Dependence on oxygen pressure of both the
out-of-plane (d(111)) and the in-plane (d(220))
lattice parameters of NiO(111) thin films.
(b) The FWHM of epitaxial [ilms as a function of
OXVEen pressure,
Laser fluence is 3.4 J/cm’
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