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1. A Partie-in-Cell Simulation with one Eletron Sheet(15) Dæmi 4.4 í Lieberman og Lihtenberg2. rf Disharge(15) A one-dimensional slab model of an rf disharge between two parallel perfetlyonduting eletrodes of area A onsist of a uniform plasma slab (ne = ni = n0) ofthikness d with two sheaths, eah of thikness s, one near eah eletrode. An rf volt-age soure is onneted aross the eletrodes, suh that an rf urrent I(t) = I0 cos ωt�ows aross the plates. You may neglet ion motions and assume that ωp ≫ ω, νm,where ωp is the plasma frequeny and νm is the eletron-neutral momentum transferfrequeny. Writing the voltage aross the plates in the form V (t) = Re[V0 exp(jωt)],then we an introdue

V0 = I0Z = I0(R + jX)where Z, R, and X are impedane, resistane, and reatane of the disharge,respetively. (V0 and Z are omplex numbers; I0, R, and X are real numbers.)(a) Find R and X for this disharge model. Sketh R and X versus ω for 0 ≤ ω ≤ ωp.(b) Find the real power
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0 I0)�owing into the disharge, and �nd the frequeny ωres for whih X = 0 (the seriesresonane frequeny). 1


