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It is spellbinding to think that
so many profound implications
could come from a pencil and
an adhesive tape

Graphene dreams

For many years it was believed that carbon nanotubes
would create a revolution in nano-electronics because
of their microscopic dimensions and very low electrical
resistance. These hopes, however, have not yet come
to fruition because of various difficulties. These include
producing nanotubes with well-defined sizes, the high
resistance at the connections between nanotubes and
the metal contacts that connect them to circuits, and
the difficulty of integrating nanotubes into electronic
devices on a mass-production scale,

Walt de Heer argues that with graphene we will be
able to avoid all of these problems. Using electron-
beam lithography it is possible to pattern graphene into
electron waveguides, and to control its electronic prop-
erties by applying external voltages using electronic
gates. Furthermore, unlike 1D nanotubes, graphene is
a continuous medium and hence the heating associated
with high resistance at electrical contacts is minimized.
This kind of heating is essentially the limiting factor for
the miniaturization of silicon microchips, so graphene is
especially interesting for the electronics industry. Per-
haps even more remarkably, graphene offers the pros-
pect of carving whole processors out of a single sheel.



Graphene research is still in its infancy and we wait
1o see what marvels it will produce in both fundamen-
tal science and technological applications. It is spell-
binding to think that so many profound implications
could come from a pencil and an adhesive tape. Indeed,
the new ficld of graphenc science illustrates well the
remark of Ludwig Wittgenstein: “The aspects of things
that are most important to us are hidden because of
their simplicity and familiarity.”
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