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Why does the time flow only in one particular direction? This is a fundamental question 

of physics, called the problem of "the arrow of time." There are a few types of the arrow 

of time. The cosmological arrow of time refers to the expansion of our universe as we 

see it. The psychological arrow of time refers to the direction of time that we perceive.

The arrow of time that I am going to discuss in this talk is the dynamical arrow of time, 

which refers to the following problem. The fundamental equations of motion, namely the 

Newton equation for classical mechanics and the Schrödinger equation for quantum 

mechanics, are symmetric if we flip the arrow of time. Nonetheless, we see the 

oscillation of a pendulum always diminishes, and an excited state always decays into 

the ground state. How can this inconsistency arise? There have been many answers to 

it but most of them attribute the reason to the limitation of our ability of measuring 

physical systems. That almost sounds like the dynamical arrow of time could be flipped 

or eliminated if we have more abilities! We answer the question as follows…
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