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Quantum information research has recently been shown to have many applications in the field of communi-
cation and information processing. Quantum states and entanglement play a central to almost all quantum
information protocols, and form the basic building blocks for larger quantum information networks. We
present an overview of the research activities at the quantum optics group of the ANU relating to this area.
In particular, we demonstrate technology to suppress the noise on a coherent laser beam to below that
of even vacuum. This quantum state of light is called ”squeezed light”. We show experimentally that by
mixing two squeezed beams on a beam splitter, a pair of Einstein-Podolsky-Rosen (EPR) entangled beams
can be created [1]. This kind of entanglement exhibits below shot noise correlations between both the phase
and amplitude quadratures of two beams. Our experimental results in figure 1 show conclusively that our
entangled beams demonstrate the famous EPR paradox.

Fig. 1. Measured effect of loss on (a) Reid and Drummonds and (b) Duans EPR measures.

We show that the Stokes operators that map out the Poincaré sphere representation of the polarisation
of light can be similarly squeezed and entangled [2, 3] (see figure 2). We experimentally demonstrate both
polarisation squeezing and polarisation entanglement in the continuous variable regime.

Fig. 2. Measured quantum polarisation noise at 8.5 MHz mapped onto the Poincaré sphere. a) coherent
beam, b) beam from two phase squeezed inputs, c) beam from two amplitude squeezed inputs.
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