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Summary:

Atoms stitching
together a grain
boundary in graphene

How do we see, understand, manipulate, and apply materials that are only a few atoms thick? These questions are
at the forefront of the new field of 2D materials, where the discovery of graphene has captured the imagination
of scientists and engineers across disciplines. To convert the promise of 2D materials to real-world applications,
it is critical to develop techniques to characterize and control each and every atom. Rogue atoms, like defects and
dopants, can have dramatic effects on the properties of materials that are a single atom thick. We show that using
transmission electron microscopy, we can characterize the structure and properties of 2D membranes—down to
imaging every atom at the grain boundaries—and test the local mechanical strength and electrical conductivity.
Our atomic-scale studies of the grain structure of graphene have allowed us to create large sheets of graphene that
are strong, flexible, and conductive. Now, we are exploring the possible applications of graphene origami that we
can pick up, cut, and fold into 3D shapes.
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