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Abstract: Path integral Liouville dynamics (PILD) is a trajectory-based quantum dynamics approach that has the two
important properties: conserves the quantum Boltzmann distribution and recovers exact thermal correlation functions
(of even nonlinear operators) in the harmonic limit. In the article we show that PILD can be derived from equilibrium
continuity dynamics, as well as originally from equilibrium Liouville dynamics or equilibrium Hamiltonian dynamics,
when a global Gaussian momentum distribution is presented in the Wigner phase space density distribution function.
It has been shown that the Staging transformation of the path integral beads offers a much more efficient sampling
approach for evaluating the effective force in the free particle limit. When Langevin dynamics is employed as the
thermostatting method in PILD, the optimum Langevin friction coefficient is suggested to be the same as the
adiabatic frequency @,y and a more efficient algorithm (than the velocity Verlet) for integrating the PILD equations
of motion is also proposed.

Keywords: time correlation functions, quantum dynamical effects, path integral, Langevin dynamics
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