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Regarding the electric field*, it is different from instantaneous electric field that arises during an event of Coulombic collision (=>

particle-particle interaction via the instantaneous electric field).

Regarding the collision term**, we may consider wave-particle interaction (anomalous collision) as well as particle-particle
interaction.

If collision can be neglected (¢, u.omenon « Leotision)s
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Collisionless Boltzmann's equation
or
Vlasov equation




Physical interpretation of Boltzmann's equation

We consider what causes temporal change of the distribution function at (x,. v, ):
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1st term: flow effect _,, » W(th) 2nd term: force effect _ % . W
* v=y,

X =X,

F is determined by external region of P.
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In this case, f (xo, v,, t) increases with time. In this case, f (an v,, t) increases with time.
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Inthis case, f (%o, V2, 1) increases with time Inthis case, S (»\?u, Vs, /) increases with time.
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Average of Boltzmann's equation based on
Maxwellian distribution function

from particle to fluid element



