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            Abstract
As information carriers in quantum computing1, photonic qubits have the advantage of undergoing negligible decoherence. However, the absence of any significant photon–photon interaction is problematic for the realization of non-trivial two-qubit gates. One solution is to introduce an effective nonlinearity by measurements resulting in probabilistic gate operations2,3. In one-way quantum computation4,5,6,7,8, the random quantum measurement error can be overcome by applying a feed-forward technique, such that the future measurement basis depends on earlier measurement results. This technique is crucial for achieving deterministic quantum computation once a cluster state (the highly entangled multiparticle state on which one-way quantum computation is based) is prepared. Here we realize a concatenated scheme of measurement and active feed-forward in a one-way quantum computing experiment. We demonstrate that, for a perfect cluster state and no photon loss, our quantum computation scheme would operate with good fidelity and that our feed-forward components function with very high speed and low error for detected photons. With present technology, the individual computational step (in our case the individual feed-forward cycle) can be operated in less than 150 ns using electro-optical modulators. This is an important result for the future development of one-way quantum computers, whose large-scale implementation will depend on advances in the production and detection of the required highly entangled cluster states.
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                    Figure 1: 
                        Schematic drawing of the experimental set-up.
                      


Figure 2: 
                        Active feed-forward of two different single-qubit rotations.
                      


Figure 3: 
                        Feed-forward of a two-qubit operation.
                      


Figure 4: 
                        Demonstration of Grover’s search algorithm with feed-forward.
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        Editorial Summary
Computing: the right stuff
Until now experimental proof-of-principle demonstrations of optical quantum computers have been probabilistic: that is, the computation succeeds in only a small fraction of runs. Exploiting a computer architecture called one-way quantum computation, Prevedel et al. have now succeeded in undoing emergent errors by 'feed-forwarding' those events and applying error correction in real time. In effect the quantum computer is forced to produce the right result when the 'compute' button is pressed. This experimental demonstration of one-way quantum computation could be a key result for the future development of these systems.
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