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The velocity distribution function is not determined, and at this 
point we only require a bounded function for the particle velocities

f! (v, r , t)" 0 when, v ! 0



The averages and macroscopic and thermal speeds, ... 
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This expression implies the choice of A MODEL for the distribution function !
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The averages consider an unspecified, bounded distribution function. 
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This includes the moments 
of the collision operator, 

The transport coefficients: Closure

Therefore, we need of a model for 
the plasma and the cross sections to 
evaluate these expresions



The Krook relaxation model, ... 
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This model considers  only 
one relaxation time scale 
and a fast return to the 
equilibrium state.
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Momentum:
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For elastic collisions of electrons:



Useful fluid equations for space plasmas, ... 

! n"

! t
+# $(n" u" ) = F" -S"

ρα
D uα

Dt
= −∇r pα − mαuα (Fα −Gα )+  Fα
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g +  Rα
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(Fe = ! I ne)
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QI = Ei ! IRIi = ! mine" I (ui ! ue) RIe = ! mine" I (ue ! ui )

For elastic collisions:

For ionizing collisions

...etc.
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