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LaNiO; is one of the few conductive oxides with a
crystal structure suitable for integration in epitaxial

heterostructures ~ with  perovskites of enormous
technological potential such as colossal
magnetoresistance materials, high-temperature

superconductors and ferroelectrics.

It is known that electronic structure of LaNiO;
strongly depends on the degree of stoichiometry ¢ and
metal-dielectric transition take place at 0 =~ 0.25 [1].
Moreover, the considerable segregation of elements takes
place in chemically synthesized LaNiO;_, samples i.e. the
surface concentrations of various species differ from the
volume one. Another factor to be considered is the
tendency of rare earth and nickel oxides to absorb water
vapor.

In the previous paper [2] it was shown that the
interaction with ambient water lead to the formation of
lanthanum and nickel hydroxide containing phase at
LaNiO;_s surface. The thickness of hydroxide enriched
~2 nm layer was estimated by means of Tunable High-
Energy X-ray photoelectron spectroscopy using
synchrotron radiation

In this paper, in addition to resistivity measurements,
we utilize the surface sensitivity of XPS to study the
influence of preparation conditions and heat treatment in
various atmospheres on the properties of LaNiO;_; film.

It was found that after annealing in vacuum at 700°C
the relative concentration of hydroxide species increases
and electrical conductivity becomes dielectric in nature.

The LaNiO;; films remain metallic after high-
temperature (750°C) annealing in an oxygen atmosphere,
while concentration of the hydroxide species slightly
decreases.

Unfortunately, the ESCA sensitivity is insufficient to
determine surfaced chemical composition with an
accuracy enough to distinguish are the oxygen vacancies
or La/Ni hydroxide species responsible for metal-
dielectric transition after high-temperature annealing in
vacuum.
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Figure 1. O 1s XPS spectra of LaNiO;_; films annealed
in vacuum and in oxygen.
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