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The manipulation of individual micrometer-sized objecs been the focus of
significant research efforts over the last few years. We biiisffly review a method
that we had analyzed earlier to arbitrarily move and origmtodate conductive parti-
cle such as a gold nanorod in the region between a set of@lestusing positive di-
electrophoretic forces. Each electrode is approximatedsas of sources, namely an
unknown point charge and induced dipole. Imposing cormgsain the electric field
at the location of the particle and requiring self-consisyeuniquely determines the
sources. They can then be subsequently used to determisettbéelectrode volt-
ages that creates an electric field that will produce thecpiteesd orientation and force
on the particle. Compared to the idealized single mediunmngdxy in this derivation,
the experimentally realizable geometry in our current wexduires both a substrate
to support the electrodes and a fluid to suspend the partitéze, we discuss the
electrostatic consequences of these complications. Wemgnate an experimen-
tal apparatus that implements the theory and discuss itsrgers and constraints.
The drag coefficients of a gold nanorod are determined byesdiglly applying a
constant force both parallel and perpendicular to its axis@bserving the resulting
motion. With the drag coefficients in hand, the velocity extthan force can be pre-
scribed, and the rod is directed to accurately move at oblangles to its orientation.
The rod is in a constant state of unstable equilibrium andireg negative feedback
to maintain a fixed position. This is most easily done by compuNe demonstrate
that this can be automated and program a nanorod to travehmamplex path.
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