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Graphene, a single layer of carbon atoms arranged in a honeycomb, is
one of the most attractive new materials to be discovered in recent years.
Among its incredible properties, it has remarkably high tensile strength
and electronic mobility. Furthermore, its electronic structure can be
easily tailored and a variety of new device schemes have been proposed based on graphene. It also
has fascinating properties of interest to fundamental physics, the most famous of which is that
electrons in graphene propagate as though they were massless fermions.
A joint fellowship was established between ALS (E. Rotenberg) and the Fritz Haber Institute
(Prof. Karsten Horn, collaborator) for Taisuke Ohta to study the properties of layered compounds,
including graphite, with a two-fold purpose: to advance the ARPES instrumentation at beamline
7.0, and to study fundamental physics of two dimensional materials. The research led directly to
fundamental advances in graphene just at the onset of a huge worldwide effort to study this
material.
Principle findings of the research included the first ARPES
measurement of the band structures of monolayer, bilayer, trilayer, and
quadlayer graphenes, the determination of the growth modes of
graphene using STM (with Mike Crommie Group at UCB) and
NCEM’s low energy electron microscope, and the direct determination
of the out-of-plane screening constants. Together these papers [1-7]
have been cited nearly 2600 times (as of Feb 2013)* and constitute a
major contribution of ALS to condensed matter research. (This work
was done in close collaboration with two other postdoctoral fellows, A.
Bostwick and J. L. McChesney.)
After Taisuke’s visit to the ALS, he moved to Sandia National Laboratory in New Mexico, where
he is currently a staff scientist at the Sandia National Laboratory in New Mexico, working on low
energy electron microscopy and other techniques. He has continued to be an ALS user, most
recently studying the electronic properties of twisted bilayer graphenes [8]
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