unN 3

LUUAINRDILTIAILAY

[4] “

31

Kennedy [14] Min [18]
(31)- (34)
of + ¥-(Neve-D eVNe) = aNelvel— Nelvel —PepNgNp + Sph
»+  F-(tfpvp) = aNelvel- PepNgNp - ppnNpNn + Sph
d(lj\ltn V-(NevJ = aneiver ~ PpnNpNn
-v -ovio = e{Nv-Ne- Nn)

Ng,Np,Nn

VeV p>V
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Pep

(electron-positive ion recombination coefficient)
(n

(positive ion-negative ion recombination coefficient)
De
a
Vv
£ (permittivity of air)
e

32 (33
Sph
1) (32
(3.9)

Spn(r,z) = fff [l(r .2) P r'or'000z'

4rr|r|?

a(r',z') -Ne(r',z') -|ve(r',z")] - TV
|ff inir3 r'dr'dddzl (35)

(r,9,2)

[(r',z")  integral intensity of emission source volume
A-a(r',z') -Ne(r',z') -|ve(r',z")|

I(|r]) absorption coefficient of ionizing radiation along path r
e fimr

¢ A8 dimensionless factor
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P

Pq
| = [r2+1'2=2rr'cos9 + (z —2')2]05
pm
Vol
A pm (3.5)
(excited particle)
;N2 : (excited
state) 14 positive band (IPN2  2rd positive band (2PN N2
14 negative band (INN.) :
[22] ordpositive band N2 T A
pm (3.5) 2rd positive band
N2 (3.0) (35)
(3.9)
31

| Excited volume

' Computing volume

31



iy &

G

3.2
2 =7
3
(3.6)
. fn-a(r,z') -Ne(r',z') -|ve(r,z')| »
sphirz) .|| 47rr|3
fn (reduced function)
Ir| = [(r-r")2+(z-2")2)05
(3.6)

2

3.2

photon
Excited volume

Computingvolume

dr'dz’
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(36)
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(29)

COMSOL  Multiphysics [25-27]
COMSOL Multiphysics Ubuntu Linux 64 bit  10.04
LTS

3.2

(nearly  uniform-field)

(field emission)

IEC 60052: Voltage measurement by means of standard air gaps [28]

3
31 33
31 () (d) -
(cm) 5.0 15.0 25.0
(cm) 05 1.0 1.0
1.06 1.04 1.03

"Field Enhancement Factor , (E™) (EJ



Vit jfu

Charge
Symmetry

¥,
h

Axis of Symmetry

P

Ground

Ground

3.3 HE

3.3

(step voltage)
IEC 60052
(per unit, pu)
25 ¢m 1 cm
317 kv

104 c¢m 3

runt)

Lpu

Morrow [11]
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3.2
3.2
(cm)
1 5.0
2 15.0
3 25.0
4 15.0
) 15.0
6 25.0
7 25.0
02)
0)*(D)=0cm
105 ¢m'3 1

3.4 3.6

(2/100)%(1) = 0.02 cm

34 38

10 ¢m'3

)
kV/cm
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(<100 )
(>100 )

Time (ns) 10 40 100 110 115 116.4

Upper sphere

08

.
. 1

I 1] "l'

1
/
> r Lower sphere
0.0 0.2
Time (ns) 10 40 100 no 115 116.4
Upper sphere
Y 1
j
S
04-m / U / \]
Vi
0.2
|
00
Lower sphere
0.0 0.2

3.5



Time (ns) 10 40 100 110 115 116.4
z
0 Upper sphere
08 |
AV no
1
04 [
m 1
Lower sphere
0.0 0.2
3.6
Time (ns) 10 40 100 110 115 116.4
A Upper sphere
054 s ‘ ;
28 /31
32 32 - r 28 I
0.4 315 315 35 i 28 |34
} 32
33— )
31.00 311 I'F
40
0.3 36 25
|
0.2 3 32 59
311 311 ’{su )
0 “L 35 31.5 32
35 -
2 32 ]
J ‘ ’ ) 60
0.0 L=}
—_— Lower sphere

0.0 0.1

3.7
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Total current, A

2.50

2.00 A

1.50 A1

1.00 A1

0.50 -

0.00

-0.50

25

0.20
0.12
0.04 A
-0.04
100 105 110 115 120
o
Y
20 40 GQ 80 100 120 14C
time, ns
3.8 2
3.7
38 (<100
(>100 )
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