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Non-adiabatic population transfer in driven three—level systems based on
the SU(3) Lie algebra transformation

ZHANY Yue, LI Wei

(School of Physics and Electronic Information, Yan’an University, Yan’an 716000, China )

Abstract: The precise control of three—level quantum systems is the key to realizing stimulated Raman nonadiabatic
transition. This paper presents a time—dependent externally driven three—level system model and analytically solves
the dynamic process of the system through the SU(3) Lie algebra transformation method. The research results show
that both ideal evolution and actual evolution with pulse truncation can achieve high—fidelity population transfer
between the ground state and the metastable state. In addition, the influence of decoherence and decay induced by
environmental noise effect on on population transfer was also studied. By numerically solving the Markovian master
equation, it was found that when the ratio of the decoherence rate to the scanning frequency is less than 2x10™, the
system can still evolve along a specific nonadiabatic passage with fidelity over 99.9%. Compared with other existing
nonadiabatic schemes, the proposed scheme is not limited by single—photon resonance or two—photon resonance.

Key words: SU (3) Lie algebra; three—level quantum systems; population transfer; nonadiabatic dynamics;

Markovian master equation



