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An overview of the properties of explosive emission cathodes

SONG Fa-Lun' JIN Xiao ZHANG Yong-Hui XTANG Fei
Institute of Applied Electronics China Academy of Engineering Physics Mianyang 621900 China

Abstract The physical mechanism of explosive emission cathodes is reviewed. The properties of these cath-
odes are introduced in detail including the threshold voltage uniformity plasma closure velocity and life time.

The experimental methods used in their study are also described and some suggestions to improve their properties

are given.
Keywords explosive emission cathode material diode
2
>300kV .
>1kA 3
1
2 3 4
1
5 6
7
kA/cm’
3 o
2006 - 10 -29 2006 —11 -23
T . Email emplasma@ ustc. edu

36 2007 3 http //www. wuli. ac. cn - 241



2.1

1nm

10’V/cm.

10’V/cm.
10°V/cm

2.2

242

/

KA ILI TS 7 LELT A A LT

1

4
5 4
M FH R LAES
3 x s £
g AIEETH
3 x £
T P P R W dgid=rR
Lk B % B
0 £ k73
} v=(2kT/m)"> V.= (2T /m)'
s{glslg
10°V/cm T
2 5
3
3.1
. Miller
3
10
5
Rogowski
Pearson

http //www. wuli. ac. cn



=

i

25
+ 20 2 mic ()
L O £i(2)
u 3 O&HE)
3 =< s A
B ® S (5)
EY)
§ 10|
5L
Lit 1] 115 ZI,(] ZI.S 3.0 315 4.0
» - S InEHTE / (Viem) X 10°
1
4
10—15kV/cm 34
30—40kV/cm 50— )
60kV/cm . o
50, Mill . Krasik X
0 . 1llier
5
° 16kV/
cm.
12
1
lem
X
/&Y /ns / A/em?
-A 10 1000 130 "
-B 30 750 200 ’
-A 35 500 100
-B 55 350 130
A 55 250—400 90
-A 60 400 90
-B 55 300—400 160
B 80 350 110 3.5
-A 130 180 50
45 200 100
10°—
3.3 10°A/cm’ 7 Litz R
1
. 243

36 2007 3 http //www. wuli. ac. cn



B |
M S E———

4Quik

0.5A

PR A
AL

e

e

A
5
150A/ cm? 350A/cm?.
100A/cm’.
1.5
3.6
Child - Langmuir
4'80 2e 1n V2
je=2e o
9 m, d
& e m,
Vv d
. V < 500kV
D R D/R >1

13

I, =7.13x107° 0.9 +0.9% A

D/R>1

3.7

. 244

dy =dy —v.t

¢ del’f
d, v
14
3.8
Child - Langmuir
dy —vi’
v =7, - L 3
I, 4 2—65 V2
930 m el
Seit vV I,
3
14
0. 15— cem/ ps
Miller 2
5
v m/s =100 d*/d V77 4
d” d Vv
d” =0.1lcm 500kV
lem 1.5em/ s .
3.9

http //www. wuli. ac. cn



100kV/cm
20ns
3.10
10°
Litz
35000
4000
. Shiffler
7000 = 105
3.11
d
2
P
JV A
Vv MV.
18

36 2007 3

16 17

20000

20000

6
16
aool? — BRI
------ Rtk
Is0E L PR

FILE (4 A A R TR)

“?_--..I‘(_",_’nﬁ b o e ey -

200
WA
ol AR
100 B2 . . . . .
2.6 23 3.0 3.2 3.4
IR
6
3.12
19
R <3300,/ A7 6
R Hz v,
L/s A, em’ 7
ns. I s 30cm’
100L/s
11Hz.
4
1—2
. 245.

http //www. wuli. ac. cn



conditioning process

16

Barker R J Schamiloglu E.
2005 Barker R J Schamiloglu E  High-
Power Microwave Sources and Technologies. Beijing Tsinghua
University Press 2005 in Chinese
2005 17 4
609 Ma QS Zhang Y H Chang A B. High Power Laser and
Particle Beams 2005 17 4 609 in Chinese
1994 6
2 255 MaWY WangYT Huang D B et al. High Pow-
er Laser and Particle Beams 1994 6 2 255  in Chi-
nese
Miller R B. An Introduction to the Physics of Intense Charge

Particle Beams. New York Plenum Press 1982

5 Miller R B. J. Appl. Phys. 1998 84 7 3880

6 Garate E McWilliams R Voss D et al. Rev. Sci. Instrum.
1995 66 3 2528

7 Alexander V' G. Euro-Asia Pulsed Power conference 2006
Tue —P 3 Chengdu

8 . 2004 5 35 Yang J Q Liao
D. Vacuum Electronics 2004 5 35

9 Pai ST Zhang Q. Introduction to High Power Pulse Technolo-
gy Singapore World Scientific Co. Pte. Lid. 1995

10 Krasik Y E Dunaevsky A Krokhmal A et al. J. Appl. Phys.
2001 89 4 2379

11 Litz M S. Intense Microwave Pulses II ~Proceedings SPIE
1994 2154 110

12 . 2001 13 3
369 Yi AP Zhao X Q Guo J M. High Power Laser and Par-
ticle Beams 2001 13 3 369 in Chinese

13 Liu GZ Shao H. Chinese Physics 2003 12 2 204

14 . 2004 53 10 3435 Xia
LS Wang M Huang Z P et al. Acta Phys . Sin. 2004 53

10 3435
15 . 2005 17 2 249

Liu GZ Sun] Shao H et al. High Power Laser and Particle

Beams 2005 17 2 249 in Chinese

16 Shiffler D LaCour M Golby K et al. IEEE Transactions on
plasma science 2001 49 3 445

17 Shiffler D LaCour M Sena M et al. IEEE Transactions on
plasma science 2000 28 3 517

18 Umstattd R J Shiffler D Haworth M D et al. SPIE Intense
Microwave Pulses VI 1999 3702 277

19 Nation ] Mako F M. Proc. IEEE 1999 87 5 185

2 JEEERE4FEIE F IR F

KF T E —BRE4FRHY

010 —88096218/88096217 010 - 88096216

iz g . www. go |l dway. com. cn

Smm—200mm.
Smm—200mm.
5mm—200mm
SMA
49 B 306

www. goldway. com. cn

Email xuyong@ goldway. com. ecn kevinchen@ goldway. com. c¢n shinan@ goldway. com. cn

246-

http //www. wuli. ac. cn



