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Coulomb Logarithm: 

We know

Is the electron’s thermal velocity.

The Spitzer Resistivity in a plasma known from 

Where is the electron-proton collision frequency and 
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is the velocity of an electron relative to the protons parallel to the 
electric field, with the current defined as 

We find:

In the zeroth order approach we assume  .

This figure demonstrates:
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This is the result of a simple goniometric relation



From our orbit calculation, we know electron as a function of b. 
Assuming an even distribution of incoming electron the probability 
of an incoming electron having an impact parameter between b and 
b+db :

Which bmax and bmin determined from physical considerations. We 

can calculate the average expectation value of   :
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Collision cross section between b and b+db = dsigma(b)



And from this using

collision cross section

- what is the meaning of bmax and bmin and ?
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a) bmin is the closest approach of the electron, if physical radius of
proton

b) bmax, maximum for impact parameter,

for , (the Debye length) the electron does NOT 

feel the presence of the proton.

Hence: 

c)      

impact parameter for     deflection.

For corona:

,               ,
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∼ π 2

λD ≈ 0.03cm λ ! 3×10−10cm bmin ≤ λ ≤ λD
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Closer than that you have a physical collision. What's more the electrostatic potential ~ 1/r does not apply anymore. Electron and proton may merge to produce a neutron.
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Also collision cross-section        so: 

Note that:
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     N: Number of particles 

     L: The plasma parameter

1. Spitzer Resistivity:
    

2. MHD equations in Gaussian units:

Induction: 

Momentum:
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Average particle weight in proton units in solar plasma
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Note that the Coulomb factor < 0 for plasma parameter < 1.  But then it is not a plasma anymore anyway.
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Last term worked out with Ampere's law, and assuming eta is constant in space
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Induction simplification:

Magnetic Reynold’s number: ( Dimensionless )

                                              
                                              (Gaussian)

: Advection dominates, Close to ideal MHD

: Diffusion dominates.
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