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The classical random walk is a well studied model of population dynamics and probability, and produces the well-known Gaussian distribution.  However, the simple probability branching seen in the classical random walk becomes more complex if we use instead a quantum random walker, due to the effects of quantum decoherence.  Our group has studied the probability distributions that would be created by such a quantum walk, and has worked to implement a walk between quantum states on a physical system.  We present the result of our attempts to create a quantum walk between quantum states of a four-qubit quantum information processor.

Motivated by the desire to add to the burgeoning field of quantum computing and to produce a confirmation of the as-yet untested theoretical predictions of the quantum walk, we choose to implement the quantum walk on a liquid-state NMR sample.  The quantum walk is then performed between quantum states of the molecule’s nuclei, which are controlled by means of radio frequency pulses in the spectrometer.  We have employed a sample of 13C – labeled alanine, as shown in Figure 1, for our quantum information processor.
[image: image1.wmf]

Figure 1. Alanine is used as the quantum information processor.  The nuclei of 13C (black) and the C2 
proton (gray) are used as quantum bits in the calculation. 
Here we will present theoretical predictions for the quantum walk as well as the methodology we employed for its implementation and some preliminary results.  Special attention is given to the required logic gate sequences and their physical significance.








