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Characterization of low-dimensional materials by analytical and aberration-corrected high-resolution
transmission electron microscopy raises unique challenges but also opens unique new possibilities
that are different from those of 3-D bulk structures. In this talk, I will discuss some of these aspects on
the example of nano-carbons such as graphene and functionalized carbon nanotubes, and two-
dimensional chalcogenides. They all remain a particular challenge for high-resolution transmission
electron microscopy (HRTEM) because of their intrinsically low contrast and/or high fragility to
radiation damage. I will present strategies that reduce knock-on radiation damage as well as damage
caused by radiolysis and will present insights to the materials with atomic resolution. On the other
hand I will show that the electron beam can be used to modify crystalline 2D materials to their
amorphous counterpart and discuss the atomic structure of glass. By momentum-resolved electron
energy-loss (EEL) spectroscopy in the low-loss region I will present insights to high-energy plasmons
in layered 2D systems composed of graphene and monolayer MoS2 and compare those to ab initio
calculations.

Momentum-resolved EELS of a three-
layer heterostructure composed of
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The atomic structure of 2D 
glass on graphene.


