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Exploiting the structural coupling at ABO3 oxide perovskite interfaces has been known as a path for engineering
functional properties [1]. By tuning rotations of the corner-connected BO¢ octahedra across interfaces, in which
the two constituent materials exhibit either a different pattern and/or magnitude of octahedral rotations, new
electronic, ferroelectric or magnetic behavior are induced. Consequently, the development and use of new ways
of probing subtle changes in the atomic structure and composition simultaneously with the commensurate
properties are of great interest as they help defining new routes to tune oxide interfaces.

Recently, the availability of high speed pixelated detectors with reasonable dynamic range have made possible
to record full CBED patterns at many probe positions with milliseconds dwell time enabling new transmission
electron microscopy (TEM) modes unachievable otherwise [2]. Among these, new experiments that combine
rich information from the reciprocal space with precise unit cell localization from scanning TEM (STEM)
images are advantageous as they can simultaneously determine composition [3], polarization and octahedral
rotation [4] at unit cell resolution.

Here, we apply scanning nanodiffraction methods to investigate modulations of the MnOs octahedral rotations
along the growth direction of isovalent manganite superlattices (SLs), [(Lao.7Sr0.3MnO3) x 3/ (Euo.7Sr0.3MnO3) x
3] (namely, LSMO/ESMO) on (Lao.3Sro.7)(Alo.6sTa0.35)O3 (LSAT) substrate. Position averaged CBED
(PACBED) [5] are constructed by averaging the probe images over each projected unit cell and compared to a
library of previously computed simulated patterns. Sample thickness and octahedral rotation are determined by
the best match between the experimental and simulated PACBED images. The limits of precision for
quantitatively mapping thickness and octahedral rotation are explored by applying a range of different
experimental acquisition parameters [6].
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