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The search of novel materials with enhanced ionic conductivity for their application in energy
devices is an exciting direction in the expanding field of oxide interfaces [1]. In particular,
exploiting size effects in ionic conducting materials by the controlled reduction of sample
dimensions down to the nanoscale holds the promise to yield large improvements in the
performance of oxide based devices for energy generation and storage [1-3]. Epitaxial strain is
a key parameter to tune the enhancement of ion mobility at interfaces. A good example can be
found in the colossal increase of ionic conductivity observed in SrTiOs/Y20s5:ZrO: (STO/YSZ)
superlattices, which has been the subject of intense debate [4-9]. It has been suggested that
disorder in the O sublattice at the interface, transfer of vacancies or interface reconstructions
may be responsible for the enhancement in ionic conductivity. Aberration-corrected scanning
transmission electron microscopy combined with electron energy loss spectroscopy
(STEM-EELS) is a powerful technique capable of providing simultaneous information about
structure, chemistry and electronic properties of materials. In this work we apply these
techniques to the study of STO/YSZ interfaces and we will discuss the structure, chemistry and
physical properties of fluorite/perovskite interfaces (as shown in Figure 1) of (111) oriented
Zr02:Y.0s (YSZ) films epitaxially grown on top of (1-10) YAIOs(YAP) substrates (with small
epitaxial mismatch), where an enhancement of 5 orders of magnitude in ionic conductivity has
been measured near room temperature. Research at ORNL supported by U.S. Department of
Energy (DOE), Basic Energy Sciences (BES), Materials Sciences and Engineering Division.
Research at UCM supported by the ERC starting Investigator Award, grant #239739 STEMOX.
SuperSTEM is the EPSRC UK National Facility for Aberration-Corrected STEM.
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Fig. 1: Z-contrast STEM image of a 70 nm YSZ thin film with an amorphous YAP capping. The yellow arrows show the
orientation of the substrate. a. Low magnification image of the thin film. b.High resolution image of the interface. Data
acquired in a Nion UltraSTEM200, operated at 200 kV.



