Typical scales in both approaches...

Kinetic approach... particle is a fundamental object (its internal structure is not considered)

Typical scales:

Length... L, (Debye length)

e.g., 4 m for a solar coronal plasma

Time... L,/ v,~1/v,(plasma frequency)

— e.g.,5 x 1077 s for a solar coronal plasma
Vi =\~ : thermal speed

Fluid approach... fluid element is a fundamental object (its internal structure is not considered)
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Length... L., (System size)
e.g., 100,000 km ~ 10°* m for a coronal loop
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e.g., 100 s for a coronal loop (va ~ 1000 km/s)
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Basic equations in Kkinetic & fluid approaches



Kinetic approach... Focus on the position and velocity of a particle at every time
=> Mechanical equation
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In the kinetic approach, we consider the physical state of a particle represented by its position
and velocity.
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The mechanical equation is a differential equation where time is the only independent
variable (ordinary differential equation, ODE).
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