Exercise 4 Exam Introduction Plasma physics 07-04-2010

Answers

     (a)  
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: rate of change of the electron thermal energy density
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: Change in thermal energy density due to electrons entering the volume 

                           element with the mean velocity 
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 and work done by the kinetic 

                           pressure 
[image: image4.wmf]p

(no viscous terms) acting on its surface.
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: Change in thermal energy density due to heat flux.

(b) The answer to this question is basically that since we are looking at the change of thermal energy no magnetic or electric field can have an effect on this because it is the second moment of the distribution.  The only in which the electric field can change the temperature is through dissipation processes, such as for example Ohmic dissipation. 
(c) The energetic collision term can be written as:
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Substituting these equations in  
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Leads to the desired answer

(d) Write down the continuity equation:
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From this one can immediately see:
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(e) Combine the equations
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 With 
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This gives:
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Finally: 
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(f) 
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