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Abstract

Inspired by Meyer-Miller mapping model (Ref. 1), we formulate a unified phase space for both nuclear and electronic DOFs to develop
nonadiabatic dynamics. Rather than sampling from the traditional Winger (quasi-)distribution of mapped osclillators, we construct a novel phase
space for discrete freedoms called CMM In a constrained space in Ref. 3, which differs and gives more satisfying approximation to describe so-
called zero point energy (ZPE) effect. Our formulation unifies discrete mapping and continuous mapping Iin the same language via kernel
transform, and point that ZPE factor can be even negative in Ref. 4. More recently, we also naturally extend traditional ZPE factor to commutator
matrix in Ref. 5, whose dynamics can be described by introducing a set of auxiliary mapping variables. It promises Born-Oppenheimer limit when
coupling terms are vanished before system crossing the coupling region. Our new scheme has been provided good validity in a wide range of
systems including harmonic and anharmonic potential surface.
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Figure 1: dissipative dynamics for spinboson models
describe electron transfer process
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Figure 2: re-absorption and re-emission of photons
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Figure 3: long time equilibrium for FMO exciton dynamics
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