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Quantum information research is pursued in many physical systems. Among them, trap-
ped ions are promising for the implementation of quantum bits (qubits) and the required
logic gates. Previous work has demonstrated elements of an ion trap array architecture
and, by extension, these techniques may be sufficient to perform large-scale quantum
computation. But experiments still require heavy experimental overhead. In most trap-
ped-ion quantum information experiments coherent control is accomplished with lasers;
in many cases implemented via Raman transitions addressing hyperfine qubits. Here,
we discuss an alternative approach based on oscillating near fields. This method re-
duces the required laser overhead and may enable a higher level of control and integra-
tion than laser-based control. We demonstrate individual single-qubit and two-qubit logic
gates, the requirements for a universal gate set in quantum information processing.
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