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Grain boundaries (GBs) are no longer simply regarded as planar de-
fects, but as objects with distinct atomic structures. In analogy to
the bulk, interface thermodynamics can describe GB phases, which
also have their own defects, i.e., defects of defects. With atomistic
simulations and in close collaboration with atomic-resolution scanning
transmission electron microscopy, we investigated different GB phases
of fcc ⟨111⟩ tilt GBs [1]. We find more and more that the presence and
nature of GB defects leads to interesting and unexpected phenomena:
The junctions of faceted GBs usually drive facet growth (at least on

the nanoscale) because of their dislocation-like character and conse-
quently high defect energy. We identified a stable nanofaceted GB
structure that eliminates this energy cost and only leaves attractive
facet junction interactions due to alternating GB excess stresses [2].
Even on flat GBs, disconnections exist as line defects with a Burgers
vector. They are responsible for GB plasticity and couple shear stress
to GB migration by introducing a GB step. We show how different
GB phases lead to different disconnections that can in turn result in
opposite migration directions under the same shear load [3]. Finally, a
short overview over other examples of GB line defects will be provided.
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