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We simulated a negative streamer discharge and compared the simulation results with experimental results in order to verify
the validity of the simulation. The comparison showed that our simulation is partly in agreement with the measurement results.
With the simulation results, the reduced electric field and electron density distribution in the streamer were analyzed. The
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difference between the negative and positive streamers was discussed.
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Table I  Considered reactions” .

Reactions Coefficients [ cm’s ']
N,+e—>N; +2e £ (E/IN)
0,+e— 0, +2e fz(E/N)
0,+0,+e—> 0, +0, £ (E/IN)
0,+e— 0 +0 £ (E/N)
Ni+e—>N+N 1.8x 107 ()
0:1+e—0+0 20% 1077 (32"
N;+e—N, 40x 10 "
O,+e—0, 40x 10"
N;+0O —N,+0 40x 1077
N:+0; >N, +0, 1.6 x 10’
0:+0 —-0,+0 9.6% 10°°
0; +0; — 20, 42 x 107
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%3+mvw%<mN»=&<mN> (1)
nw, (EIN) =n.u. (EIN) E — D, (EIN) grad (n,)  (2)
nyv. (EIN) =n,u, (EIN) E (3)
nw, (EIN) =n,u, (EIN) E (4)
divE = & (n, — n.—mn,) (5)
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Table 2 Boundary conditions for flux.
F, F, F,
Boundary : 1 & =0 =0 F=0
Boundary:2 | G =%=0| %=%=0 F.=0
Boundary : 3 T=0 Z=0 “=0
Boundary : 4 F=0 =0 =0
Boundary : 5 T =0 F,=0 =0

#3 EMBIOWEMEL — OB S
Table 3 Boundary conditions for electrical potential and
photoionization rate.

[} Spi
Boundary : 1 *=0 =0
Boundary:2 | ¢=V() = =
Boundary : 3 2=0 H=(
Boundary : 4 *=0 =0
Boundary : 5 =0 =0

F4 N, (CIL,) ORE
Table 4 Considered N, (CII,) reactions”
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Reactions Coefficients [ cm’s™']
N,+e—>N,(C) +e f(EN)
N,(C) =N, (B) +hv 28x 10" [s']
N, (C) +0,— N, +20 25x 10"
N, (C)+N,— N, (B) +N, 1.0x 10"
N, (C) +N,— N, (a) +N, 1.0x 10"
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Fig.3 (a) Simulated and (b) (c) measured ICCD
pictures (7, Ty = 1 us). Emission intensity of
(¢) is 5 times higher than that of (b).
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Fig. 4 Simulated and measured ICCD pictures (Tgalc =3ns).
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Fig. 5 Simulated and measured streak pictures.
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