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Fixed-time control and robustness of two-level quantum systems
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Abstract: The problem of fixed-time control is considered for a target equilibrium state of two-level quantum systems
described by the Liouville equation. Equivalent transformations are performed on the system model and the control goal by
the coherence vector representation and the exponential forms of complex numbers. A continuous non-smooth control law
with a fractional power is designed by a candidate Lyapunov function and the fixed-time stability theorem is used to obtain
the conditions for the fixed-time convergence of quantum systems. For the case of bad control performance caused by some
values of the fractional power, two non-smooth switching control strategies are proposed. Besides, the effect of various
uncertainties that may exist in actual quantum systems on fixed-time control is also analyzed. Finally, the effectiveness of
the control scheme in this paper is verified by numerical simulation experiments. At the same time, it is demonstrated that
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the fixed-time control has better robustness than the standard Lyapunov control.
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