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Robust control of quantum systems by quantum
systems

Wepresent a quantum control schemewhich allows for the control of a quantum system by other quantum sys-
tems, also called coherent feedback.[1] An assembly of control quantum controllers are coupled sequentially
to the to-be-controlled quantum system, driving the system into a target state. We determine a broad class of
coherent feedback control channels by identifying the necessary and sufficient conditions which guarantee
convergence to the target state, independent of the initial state of the system. We are especially interested
in the possibility of autonomous control, meaning that once the system-controller interaction is set up the
system converges to any target state encoded in the controllers without intervention by the experimenter. An
explicit example of a unitary interaction between system and controllers which implements such a channel
is given and we show that even weak system-controller coupling is sufficient to successfully stabilize the sys-
tem in a target state as well as protect it against noise. The possibility to implement control dynamics is also
explored.
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