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It has been recognized that dissipation and fluctuation play an 
important role in heavy-ion reactions, such as heavy-ion fusion 
reactions. For their theoretical description, the Langevin equation, 
which is based on the classical equation of motion, has been 
developed [1]. Although it has succeeded in describing various 
damped heavy-ion reactions, it cannot be applied to low energy 
reactions in which quantum effects play a crucial role [2]. To extend 
the applicability, a quantum mechanical extension of the Langevin 
approach is necessary. To this end, we have applied ideas of open 
quantum systems to heavy-ion fusion reactions [3]. 

In this talk, I will discuss heavy-ion reactions from the viewpoint of 
open quantum systems. I will also present our recent result of 
quantum Langevin calculation for heavy-ion fusion reactions.
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