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A New Approach to Quantum Computation Using Cluster States

Tetsuro NISHINO

This article is a short introduction to the cluster-state model of quantum computation. In this
model, quantum information processing is performed by a sequence of single-qubit measurements
applied to a fixed quantum state that is called a cluster state. We also review the following
interesting properties of the model: (1) the cluster state cannot occur as the exact ground state
of any naturally occurring physical system, (2) measurements on any quantum state which is
linearly prepared in one dimension can be efficiently simulated on a classical computer, and thus
are not candidates for use as a substrate for efficient quantum computation, and (3) the
differences between the model and quantum circuits have led to new insights into quantum circuit
complexity.
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