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While quantum cryptography has become a commercial technology, it still

mostly serves niche markets. Before we can expect widespread adoption

of quantum communication technologies, intensive research on quantum

optical integrated circuits will be necessary. We have created a quantum

cryptography system based on quantum mechanical entanglement that

spans the campus of the University of Waterloo. Motivated by this

application we are developing integrated sources of entangled photon

pairs, which are based on diverse semiconductor nanostructures, Bragg-

reflection waveguides, quantum dots and strongly coupled quantum well

microcavity systems.

In connection with efforts by other groups on further chip-based quantum

optical functionality we see the dawn of a new era of the quantum optical

lab on a chip.


