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The development of 2D materials such as graphene and metal dichalcogenides
has been the subject of much recentresearch. Forpossible device applications,
their interaction with metal contacts will be critically important. While the
epitaxial growth of a pure metal such as FCC gold on hexagonal molybdenum
disulfide (MoS,) is well understood, the intercalation of metals between two
2D layersis not, and this could have interesting consequences. Accordingly we
have deposited Au nanoparticles onto thin MoS, substrates by electron beam
evaporation, applied a second MoS, layer with various MoS,-MoS, twist
angles, annealed the samples and examined them by TEM and STEM
techniques.

We have found, by through-foil transmission electron microcopy (TEM), that
annealing epitaxial gold nanoparticles sandwiched between mechanically
twisted MoS, bilayers results in morphology changes of the gold into nanodiscs
and reorientation of the Au-MoS, alignment. At low twist angles, the gold re-
orients half-way between the orientation of the encapsulating bilayers, while
for larger twists, the re-orientation shows a milder sinusoidal variation with
increasing twist (“twisted epitaxy”) [1]. This behavioris shown to be consistent
with density functional theory (DFT) calculations of the interfacial energies.
Application of STEM techniques (e.g. 4D-STEM) allows further analysis of the
exact atomic arrangements.

These new findings therefore open up several possibilities for further
investigation, in terms of both the systems involved and any influence on
physical properties. This paper will discuss progress along these lines [2].
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