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[ Abstract ] In this study, we reveal the regulation mechanism of directional transport, energy diffusion and quantum information

scrambling dynamics in quantum non-resonant kicked rotor system. Theoretical analysis shows that the system mean

momentum, energy and non-temporal correlation functions ( Out-of-Time-Ordered Correlators, OTOCs ) show gradual
saturation behavior in the time evolution, and their steady-state value can be effectively controlled by the phase of
non-Hermitian kick potential. In the semiclassical limit( effective Planck constant # eff 0 ), OTOCs exhibit exponential
growth characteristics, whose growth rate is exactly consistent with the classical Lyapunov exponent of the
corresponding Hermitian system, and the universality correlation between quantum dynamics and classical chaos is

established for the first time in the non-Hermitian framework. This discovery not only deepens the theoretical basis of

Floquet engineering in non-equilibrium quantum systems, but also provides a new research paradigm for quantum chaos
control, non-Hermitian zone regulation, and open quantum information processing.
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