Exercise 3 Exam introduction to plasma physics 07-04-2010

Generalized Ohms law in a non-uniform plasma which is Coulomb interaction dominated
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Answer to (a):

A Coulomb interaction dominated plasma is a plasma which has been dominated by interactions of charged particles, mainly by electron-ion collisions.

Answer to (b):


[image: image2.wmf]e

p

Ñ

: Electron pressure gradient: 
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: Electric force density: Accelerates the electrons
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: a friction term caused by electron ion collisions.

Answer to (c):

Write generalized Ohm’s law as
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 with 
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 neglected in a uniform plasma
The definition of conductivity is
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Therefore
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Answer to (d):
 It is known that
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has a weak dependence on on 
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. Therefore 
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is almost constant since the electron temperature is constant for the case considered.
Answer to (e)
Using
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: Current free non-uniform plasma
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: Poisson equation

Taking the divergence of the equation of the current-free non-uniform plasma and fill in Poisson’s equation:
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The charge density looks like:
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Answer to (f)

Taking the divergence of generalized Ohm’s law (with constant resistivity):
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The current density term does not contribute since the divergence of the current density equal zero in a stationary plasma.
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