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Traditionally quantum computing approaches have been formulated in terms of either discrete (qubit) or
continuous variables. Our approach offers an alternative third path, naturally suited towards
implementations in cold atom ensembles and BECs. In the standard approach to adiabatic quantum
computing (AQC), quantum information stored on qubits are adiabatically evolved to find the lowest
energy state of a problem Hamiltonian. Here we investigate a variation of AQC where spin ensembles are
used in place of qubits. The use of ensembles duplicates the quantum information, and allows errors to be
suppressed during the adiabatic evolution. For large ensemble sizes, we find that the minimum gap for
large ensembles is well predicted by mean-field theory and the AQC performance can be shown to
improve with ensemble size, realizing error-suppression. While there are problem instances where the
minimal gap can decrease, the number of these instances is suppressed for large ensemble sizes. Our
approach shows that it is possible to perform AQC without the necessity of controlling individual qubits,
which allows for an alternative route towards implementing AQC.
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