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| Preparing a register of qubits (two-level systems) in a pure state is a
necessary step towards performing quantum logic operations to entangle
the qubits. We report preparation by laser cooling of the ground state

of the collective modes of motion of two 9Be+ ions held in an elliptical
rf (Paul) trap. We have found that heating of the non-center-of-mass

modes is substantially suppressed relative to that of the center-of-mass
modes, suggesting their importance in future experiments.
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