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It is often said that physical processes in collisionless plasmas are reversible. This is because the collision term, which i
believed to cause reversibility, is absent in the Vlasov equation. It is true that the collision term is the source of irresponsibility,
but it does not necessarily mean it is the only source of reversibility, Moreover, the collision term in the Boltzmann equation
is an ad hocterm introduced to express the relaxation process in collisional gases; microscopic equation of each particles ic
reversible.

What is discussed in this presentation is the reversibility resulting from microscopic equations,; collsionless plasmas is an goo
example. When we define an irreversible process as 'a process whose time reversal evolution does not spontaneously hapy
almost for sure’, then irreversible processes may take place in a system with large number of degree of freedom even withot
dissipations. For example, suppose an instability leads a perfect fluid to turbulent flow starting from an equilibrium state. The
time reverse process of this turbulence never hagieost surelyin mathematical meaning (means zero probability measure).

In this sense, the process is as irreversible as processes in collisional gases.

There had been long controversy on the origin of reversibility from the very beginning of statistical physics. In the presentation,
controversy such as Loschmidt’s reversibility paradox or Poincare’s recurrence theorem will be discussed along with the moder
perspective of typicality. Also, the problem of statistical equilibrium for collisionless system will be examined.
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