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ANIMATIONS
click to launch the movies

F. Benkhaldoun™, J. Fort*, J. Furst®, K. Hassouni™, J. Karel Streamer propagation in cold plasma



Electric Field isolines
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Electric Field isolines
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Adaptive mesh
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Adaptive mesh
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Electric Field 1D view
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Electric Field 1D view
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General form of streamer equation
The is general form of the streamer equations writes:

One . — = .
B + div(neve — DeVne) = Se,
3n,- i
ot Ses (1)

AV = k- (ne — nj),
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where unknowns have following meanings: n. - electron density,
n; - ion density, ve - electron drift velocity, De - diffusion
coefficient, Se - source term, V - electric potential, k = % is
constant with e - elementary charge, ¢p - permittivity of vacuum.
The system of equation (1) is closed by following formulas
(equations).
Intensity of electric field E is computed as minus gradient
of electric potential

E = —grad(V). (2)
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The electron drift velocity is a function of the intensity of electric
field and we've got different formulas for four intervals of elctric

field
E [ E
for IET >2-1071, v =—[7.4-10%. ”n| +7.1- 106] .
n
E [ E
for 10710 < IET <2-107Y v, =-]1.03-10%2. ”n” +1.3- 106]
n
E [ E
for 2.6-1071 < |n” <1071 v, =—{7.2973-10%. ”n” +1.63 - 1
E [ E
for ”n” <26-107Y, ve=—]6.87-10%2. ”n” +3.38- 104]
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with n = 2.5-101% ¢m—3. The diffusion coefficient De is a function
of the electron drift velocity ve and the intensity of electric field E

EN"T 1wl
De = |0.3341-10° - (n> - ”VeH. (4)

mu

The source term S, depends on the drif velocity ve
and the electron density ne

«
Se:E'HVe)H‘”e'”v (5)
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where < is computed by following formula

E —7.248-1071°
it JEL S 15.10715, @ 0. 10716, exp <~> , (6)
n n IE]l/n

—5.503- 10—15>

else, & =6.619-107Y7 . exp ( -
n IEl/n
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