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Optimal preparation of arbitrary quantum state of electron spins

quantum-bit system based on invariant magnetic field

CHEN Zong-hai, ZHU Ming-qing, ZHANG Chen-bin, LI Ming
(Department of Automation, University of Science and Technology of China, Hefei Anhui 230027, China)

Abstract: In the presentation of single quantum state on Bloch sphere, a strategy of optimal preparation of arbitrary
quantum state of electron spin quantum systems is proposed. By using the mechanical logic gate, the manipulation of
quantum system is realized by way of unitary-evolution. In the course, a switch idea for the control systems is presented.
The models of quantum systems and the control systems using invariant magnetic field are then established. With the help
of the Lie group and the classical control theory, a strategy of optimal preparation of arbitrary quantum state is also realized.

Finally, the theoretical analysis and the simulation of the preparation indicate the advantage of the idea.
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22 AEEETAMEK X IE# A (Unitary transfor-

mation between arbitrariness quantum state)
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3 RGB! (System models)
31 HTAE T RSN (Model of electron

spin quantum-bit system)
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3.2 #EHIHEEE (Model of control field)
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4 fEEET AR BALH % (Optimal prepara-
tion of arbitrariness quantum state)
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Fig.2 Simulation result of preparation |1) from |0)
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6 45i8(Conclusion)
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