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State manipulation in

Lyapunov-based quantum system control methods

CONG Shuang
(Department of Automation, University of Science and Technology of China, Hefei Anhui 230027, China)

Abstract: We investigate in depth the Lyapunov-based quantum control methods including the relation between the
Lyapunov-based control and the optimal control, the Lyapunov function and the performance index, the range of application
and the existing problems. Combining our results with intrinsic properties of quantum system, we develop several control
schemes with improvements for different objectives such as the regulation of eigenstates, superposition state or mixed
state. The design ideas, the physical significance and the range of suitable applications are analyzed. The designs method

employing Lyapunov stability theorem in controlling quantum system is systemized.
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4.2 B INA #2453 (Preparation and manip-

ulation of superposition state)
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4.3 REAMH% 5 A (Preparation and manip-

ulation of mixed-state)
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