Exercise 1 Exam Introduction Plasma Physics Course
Answer to (a)
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Answer to (c)
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Answer to (d)
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Answer to (e)
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Answer to (f)
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Answer to (g)
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Answer to (h)
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The fast electrons first move to the flat probe. This will create a potential difference between the plasma and the probe. Since the ions are, compared to the electrons, heavy particles they will lag. Therefore the floating potential, � EMBED Equation.3  ��� , the potential where no net current is collected by the probe is lower than the plasma potential � EMBED Equation.3  ���.





From 





� EMBED Equation.3  ���





Can be derived





� EMBED Equation.3  ���  





Which lead to:





� EMBED Equation.3  ���





 The floating potential is the potential where the probe drives no net current. Therefore � EMBED Equation.3  ��� with � EMBED Equation.3  ��� the plasma potential, � EMBED Equation.3  ��� the floating potential, � EMBED Equation.3  ��� the electron current density, and � EMBED Equation.3  ��� the ion current density . The currents have been found by multiplying with the area A. When the probe ‘floats’, � EMBED Equation.3  ��� or � EMBED Equation.3  ��� with � EMBED Equation.3  ���





The ion saturation current equals:


� EMBED Equation.3  ���


with � EMBED Equation.3  ���





For the electron saturation current we get in a similar way:





� EMBED Equation.3  ���





with � EMBED Equation.3  ��� and � EMBED Equation.3  ��� α=i,e





� EMBED Equation.3  ���





Plot � EMBED Equation.3  ��� as a function of the potential � EMBED Equation.3  ���. This gives a straight line for � EMBED Equation.3  ���in region II of the probe characteristic. The electron temperature can be deduced from the reciprocal of the slope. 





Sheath thickness s given by:





� EMBED Equation.3  ���   (simple theory) or 








� EMBED Equation.3  ��� Child-Langmuir theory





When � EMBED Equation.3  ���at the probe, there exists no potential difference between the plasma and the probe (No sheath formation)














In a cylindrical probe, the radius a is much smaller then the sheath thickness s: a<<<s. Also the sheath thickness � EMBED Equation.3  ���. Therefore the electron and ion saturation currents vary with the potential and the effective collection area becomes larger.





For Te>>Ti we need to take into account the Bohm criterion. In this case we get





 � EMBED Equation.3  ���
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