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Abstract

The successful correction of lens aberrations has greatly advanced the ability of the
scanning transmission electron microscope (STEM) to provide direct, real space imaging at
atomic resolution. Very complementary to reciprocal space methods, it is especially
advantageous for aperiodic systems, nanostructures, interfaces and point defects.

Al-Co-Ni decagonal quasicrystals provide an excellent illustration of both the benefit of
aberration correction in allowing light atom columns to be seen clearly, and the power of the
direct image to reveal broken symmetry within the 2-nm clusters, the origin of the
quasiperiodic real space tiling.

Interfaces in complex oxide heterostructures show many surprising properties, and real
space images combined with density functional calculations can reveal their origin.
Aberration corrected STEM images can provide (projected) atomic coordinates with
precision of a few pm. Examples will be shown of BiFeO;, mapping polarization, lattice
parameter and octahedral rotations across interfaces unit cell by unit cell, and the origin of
colossal ionic conductivity in SrTiO,4/Y,0,-stabilized ZrO, superlattices.

Nanocrystals exhibit structures and properties with no relation to the bulk, for example the
white-light emission from nanosized CdSe. Real space imaging combined with density
functional calculations has unraveled the origin of such surprising properties.

Finally, the direct imaging and identification of point defect configurations in monolayer BN
and graphene will be presented. Such point defects create localized plasmon resonances
with sub-nm localization.
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