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Constructing General Unitary Maps from State Preparations1

SETH MERKEL, University of New Mexico, GAVIN BRENNEN, Macquarie Uni-
versity, POUL JESSEN, University of Arizona, IVAN DEUTSCH, University of
New Mexico — We present an open-loop protocol for constructing arbitrary unitary
maps on d-dimensional quantum systems. This protocol utilizes both geometric and
stochastic construction techniques, and as such is reasonably efficient and places only
minor restrictions on the form of the dynamics necessary to drive the system. We
extend this construction to maps that are defined only on a subspace of the Hilbert
space, and show that the fundamental scaling depends on the subspace dimension.
Additionally, we show how these techniques can be used in atomic spin systems to
create general qudit operators as well to perform a simple form of error correction
on an embedded qubit.
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