
Háskóli Íslands Haust 2007VerkfræðideildRafmagns- og tölvuverkfræði08.33.40 Hlutjónað rafgasDæmablað 4Skilafrestur 2. október 2007 kl. 14:00
1. A Parti
e-in-Cell Simulation with one Ele
tron Sheet(15) Dæmi 4.4 í Lieberman og Li
htenberg2. rf Dis
harge(15) A one-dimensional slab model of an rf dis
harge between two parallel perfe
tly
ondu
ting ele
trodes of area A 
onsist of a uniform plasma slab (ne = ni = n0) ofthi
kness d with two sheaths, ea
h of thi
kness s, one near ea
h ele
trode. An rf volt-age sour
e is 
onne
ted a
ross the ele
trodes, su
h that an rf 
urrent I(t) = I0 cos ωt�ows a
ross the plates. You may negle
t ion motions and assume that ωp ≫ ω, νm,where ωp is the plasma frequen
y and νm is the ele
tron-neutral momentum transferfrequen
y. Writing the voltage a
ross the plates in the form V (t) = Re[V0 exp(jωt)],then we 
an introdu
e

V0 = I0Z = I0(R + jX)where Z, R, and X are impedan
e, resistan
e, and rea
tan
e of the dis
harge,respe
tively. (V0 and Z are 
omplex numbers; I0, R, and X are real numbers.)(a) Find R and X for this dis
harge model. Sket
h R and X versus ω for 0 ≤ ω ≤ ωp.(b) Find the real power
P =

1

2
Re(V ∗

0 I0)�owing into the dis
harge, and �nd the frequen
y ωres for whi
h X = 0 (the seriesresonan
e frequen
y). 1


