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In this course of lectures, I will teach the essence of quantum dissipative dynamics using 
the PowerPoint lecture note “Reduced hierarchy equations of motion” available at the 
above WWW site. I will first introduce a system-bath model to explain how fluctuation and 
dissipation as well as irreversibility of the system arises from the environment, and the 
concept will be illustrated with some examples from chemistry and biology. I then explain 
the path integral formalism using the lecture notes ”Learn Schrödinger, Dirac & Feynman 
formalisms in 90 minutes” available at the same WWW site. The quantum master, Redfield, 
andand Fokker-Planck equations will be derived from a standard perturbative expansion ap-
proach with the use of the interaction picture. We then treat the same system on the basis 
of the path integral formalism to derive the Feynman-Vernon influence functional. The Fok-
ker-Planck equations will be derived from this in hierarchy. The derived hierarchy equa-
tions can deal with strong system-bath coupling and non-Markovian noise. Various appli-
cations of the hierarchy equation of motion approach, including linear and nonlinear spec-
troscopies, electron transfer, photo dissociation, chemical reactions, quantum tunneling, 
and quantum information problems will also be discussed. 


