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Los Alamos is currently embarking on a project to
construct a prototype two-qubit device capable of
Solid state systems are the most promising candidatesfoestigating the principles of Kane's design. The
meeting these demanding requirements. Kane receiiggram, headed by Chris Hammel and Bob Clark of MST
published a break-through conceptual study for a silicdaivision, will be in close collaboration with the University
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of New South Wales, where the design originated and
which has a state-of-the-art semiconductor fabrication
facility. Other institutions taking part in the collaboration
are CalTech, the University of Maryland and the
University of Queensland.

The Los Alamos Theoretical Division will provide
expertise crucial for the eventual success of this project.
We have unique experience in the development of quantum
computation technology [2], the theoretical[3] and
experimental[4] study of errors and error correction in
guantum computation and nuclear spin resonance systems
and in the modeling of complex solid state devices[5].
Here are a few examples of the sort of problems we are
going to be tackling: the basic physics of single spin
measurements; the effects of impurities, lattice defects,
boundary imperfections and vibrations on the behavior
of qubits; the evaluation of different error mechanisms,
and the identification of possible methods of overcoming
them (such as the utilization of strategies developed in
standard nuclear magnetic resonance, quantum control
with feedback, and quantum error-correction). Although
it would be foolhardy to underestimate the technical
difficulties involved, this project is a bold initiative to
develop a truly revolutionary new computational
technology with stunning potential applications.
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