Worked out exercise 2 exam introduction to plasma physics course 07-04-2010
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Since the electron velocity (or energy ) distribution has been given Maxwellian, only the fastest electrons have enough energy � EMBED Equation.3  ��� to contribute to excitation rate. 





The reason is that the velocity of the target particles is much smaller then impact particles velocity. Here the impact particles are: the electrons. Consider the collision frequency:





� EMBED Equation.3  ��� t=target particle, e=electron, impact, � EMBED Equation.3  ���, � EMBED Equation.3  ��� ,� EMBED Equation.3  ���, � EMBED Equation.3  ���





From this follows that in first approximation the excitation rate only depends on the electron temperature.

















Assume that � EMBED Equation.3  ���(Target particles heavy compared to electrons.





For the isotropic electron velocity distribution we have





� EMBED Equation.3  ��� for the impact electrons











Substitution of this in the expression for the excitation rate and going over from the integration over the absolute velocity to energy � EMBED Equation.3  ���will give Eq. (2.1).











The equation





� EMBED Equation.3  ���





gives the balance of production through the inelastic excitation process from the ground state and the decay by photon emission . With








� EMBED Equation.3  ���








This will give the desired result





??. Although from equation 2.2 the excitation rates � EMBED Equation.3  ��� with i=2,3 can be solved, you will still left behind with


 


� EMBED Equation.3  ���





� EMBED Equation.3  ���





Since the excitation rates only depend on the electron temperature the ratio of these two equations only depends on Te. So by measuring n2 and n3 Te can be determined.
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