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A major initiative in Australia, in collaboration with Los Alamos National Laboratory in the US, to construct a nuclear spin quantum computer will be described.

The project involves some enormous challenges - fabricating at the atomic level an ordered array of phosphorous dopants (nuclear spin 1/2, which constitute the qubits) embedded in isotopically-pure 28Si (nuclear spin 0) that are registered to nanoscale metal surface gates, demonstration of single spin readout using single electron transistors or alternatively magnetic resonance force microscopy, and the preparation of a suitable barrier layer by molecular beam epitaxy or other means between the dopant region and the control gates that minimises spin decoherence.

Strategies to address the fabrication issues will be reviewed and an outline will be given in simple terms of how using a 2-quantum bit prototype device, the fundamental building block of a large scale computer, quantum computation will be demonstrated and how a quantum algorithm would be run on a several-qubit device.

The implications of this technology for the creation of a computer fabrication industry in Australia will be briefly addressed.
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