Graphene: An ideal substrate for TEM imaging and
spectroscopy
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Due to the extremely low thickness, high mechanical stability, low contrast
and good electrical and thermal conductivity graphene is an ideal TEM sub-
strate for high resolution studies of deposited crystals or molecules [1,2].
Furthermore it is crystalline and the in-plane lattice spacing is very small.
By this the contribution to the HRTEM image is known very well and can
presisely be taken into account in the evaluation or be remove by Fourier
filtering. This allows to determine the presise atomic configuration of grain
boundaries in multiple layers of graphene that are found in CVD grown
graphene samples and in high temperature in-situ experiments [3].

Here we demonstrate the strength of this approach for a 2D silica we
discovered on graphene: For the first time it is possible to perform structural
and spectroscopic (S)TEM studies of glassy materials on an atomic scale. It
has been reported previously that crystalline 2D silica forms on Ru (0001)
surfaces [4]. Additionally, on graphene we find an amorphous phase as well.
The structural images strikingly resemble Zachariasen’s cartoons of a 2D
continuous random network glass [4].
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