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A recent experimental study [1] suggested that oxygen vacancies within a perovskite structure
can enhance proton conduction. In the absence of the oxygen vacancy in a 12.5% Ydoped
BaZrO
, the average limiting barrier of direct periodic paths traversing the simulation box
3
found via graph theory is 0.300.33 eV in the temperature range of 9001300K [2]. Taking
account of meandering pathways, kinetic Monte Carlo (kMC) simulations for the same
system at 1000 K show an average limiting barrier of 0.39 eV [3]. Preliminary studies using
conjugate gradient optimization on the Vienna 
Ab initio Simulations Package (VASP)[4]
implementation of the Density Functional Theory (DFT) using the Perdew Burke Ernzerhof
(PBE) functional with a generalized gradient approximation and the Projector Augment Wave
(PAW) method show the energy of the proton binding site next to the yttrium dopant is highly
dependant on the location of the oxygen vacancy, with the lowest energies found near or
adjacent to the vacancy. A preliminary Nudged Elastic Band (NEB) [5,6] calculation shows a
very low barrier of 0.05 eV for a proton move away from the dopant in the presence of an
adjacent oxygen vacancy. While this is substantially lower than both graph theory and kinetic
Monte Carlo estimates of the limiting barrier to conduction in the absence of the vacancy,
many proton binding sites and transitions near the dopant and the oxygen vacancy need be
considered to obtain a fuller picture.
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