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Part III: Closed-loop Control

Classical feedback control for bilinear Hamiltonian systems
Feedback control for quantum systems using real-time measurements

Quantum feedback control (quantum controller)
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1. Why Feedback Control?

Open-loop useful but limitations:

• must know initial state and have accurate model of system (including
response to control fields!)
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1. Why Feedback Control?

Open-loop useful but limitations:

• must know initial state and have accurate model of system (including
response to control fields!)

• cannot stabilize quantum states or track desired orbits in the presence
of non-trivial intrinsic system dynamics
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1. Why Feedback Control?

Open-loop useful but limitations:

• must know initial state and have accurate model of system (including
response to control fields!)

• cannot stabilize quantum states or track desired orbits in the presence
of non-trivial intrinsic system dynamics

Feedback from measurements is essential to

• overcome uncertainty about the system’s initial state
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Open-loop useful but limitations:

• must know initial state and have accurate model of system (including
response to control fields!)

• cannot stabilize quantum states or track desired orbits in the presence
of non-trivial intrinsic system dynamics

Feedback from measurements is essential to

• overcome uncertainty about the system’s initial state

• learn about dynamical evolution (Hamiltonian, dissipation, etc)
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1. Why Feedback Control?

Open-loop useful but limitations:

• must know initial state and have accurate model of system (including
response to control fields!)

• cannot stabilize quantum states or track desired orbits in the presence
of non-trivial intrinsic system dynamics

Feedback from measurements is essential to

• overcome uncertainty about the system’s initial state

• learn about dynamical evolution (Hamiltonian, dissipation, etc)

• Stabilize the system in the presence of noise and unwanted interac-
tions with environment




