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We adapt of classical guidance laws to quantum operations. One such guidance technique which has proved particularly useful in practice is proportional navigation. Despite the fact that proportional navigation controls are not optimal, controls based on these methods are often simpler, easier to implement and have a lower bandwidth than those corresponding to optimal controls. We consider the use of proportional navigation laws for quantum control. These techniques have previously been considered for single qubit state preparation but not for qubit gate operations [1]. This paper extends these techniques, and compares them to other control techniques, showing how classical proportional navigation can be applied to the problem of implementing quantum operations using examples drawn from solid-state Josephson charge qubits.
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