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During the last years ceria (CeO2) has been subject of intense work in diverse areas of condensed
matter research with the driving force of possible technological applications. On one hand,
the extraordinary ability of ceria to store, release, and transport oxygen is well known and
exploited in catalytic applications and, on the other hand,ceria with magnetic impurities is
also a promising candidate for spintronic devices due to itsgood integrability to the current
electronics and its magnetic properties.

The knowledge of the location and ordering of oxygen vacancies as well as of the excess charges
left behind upon their formation (driving the Ce4+

→ Ce3+ reduction) is crucial to optimize and
expand the current applications of ceria. At present, thereare contradictory results of both
experimental and theoretical groups with no consensus about the localization of vacancies and
charges. To tackle this issue, we use the framework of the Density Functional Theory to evaluate
the relative stability of different configurations of vacancies on pure and doped ceria bulk [1] as
well as on ceria surface (111) [2].

We characterize the more stable configurations and found that, in both bulk and surface (111)
cases, the excess electrons tend to reside at Ce atoms which are next nearest neighbors of the
vacancy sites. In CeO2 (111), for different concentrations of oxygen vacancies, we show that
configurations with only subsurface vacancies are energetically favorable compared to those
with mixed surface/subsurface or only surface vacancies. In addition, a repulsion between the
subsurface vacancies has been found. This repulsion decaysrapidly as a function of the distance
between vacancies and becomes negligible when they are nearest neighbors. The experimen-
tally suggested local ordering of subsurface vacancies [3]generating a (2×2) pattern with all
vacancies being third nearest neighbors is indeed found to be the most stable structure under a
wide range of reducing conditions.
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