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Plasma electronics,
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y Plasma Sheaths

x-y phase space for electrons
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; Sheath formation
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A steady state would be reached when iy = Ny

the potential of the object is sufficiently g

negative for the electron flux to exactly S ng(x)

balance that of the positive ionsSuch a
potential is called the DC floating
potential. At balance:
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: Floating Sheath
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Exercise 3.1: Debye length  Calculate the Debye length for a plasma in which
the electron density is neo = 1.0 x 10" m™ and kT./e = 2.0 V.
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: Floating Potential

NV ( eAqb) _ /8kT\'/?
. = exp | — . D = (—)
4 kT. Tm

The formation of the sheath retards electrons with a temperature T,, Only
electrons with energy greater than eA¢ can reach the electrode.

Ap = —V; Ny Ve er)
Fe — Fl e — S
1 Xp (kTe nyug

1/2
Bohm Speed: U, = KT
“ M

[




lon Matrix M

0l

AT
EE{} 0

odel

plasma

i = Heap

!
I
[
mx) ]
!
I
|

Two boundary conditions must be supplied to dete

rmine the constan@and C.

Since the plasma is a conductor, it is reasonable from a sheath point of view to
set the electric fieldbkd. «ix, to zero at the boundary with the plasma =s: that
requires GI' s.H'he second condition is simply that the potential at =sis zero;
that i s, the plasma boundary is taken as the reference for the potentlal Th t
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Geometrically Asymmetric

A The RF current is constant.
A But the ground electroge

Area is greater then the powered
electrode area.

A The blocking capacitor blocks
DC currents:




