53 11 2004 11

1000-3290/2004/53 11 /3990-06 ACTA PHYSICA SINICA

Vol.53 No.l1l November 2004
©2004 Chin. Phys. Soc.

1+ 1 1
2 1
1
2
2004 1 14 2004 3 25
PACC 8760G 4180D 7970
1.
HPM
100MW 1—300GHz
12
70
1GW
3
1GW
2.
45
* 10276011

T E-mail ybgong@ uestc. edu. cn

*
2
610054
621900
6
Mesyats ~ Voronkev

. 1995

4

78
81007



11

3991

1
3.
1.65 1.5 0.6cm 10
1.25cm
3cm
0.4
0.8cm
1T 1MV
1kA 40ns. 10*kV/em
0 5 10 15 20
AR /cm MAGIC
1 2
8_
5
=)
J g
N
=,/
0
/107 WT/107
a b
2

HLFE /102kV

1.5 % 10'kV/em
leV
6 MAGIC

11/ 107 1R /107%

b



3992

53

MR /10 kV

W /102kV

i1/ 10785

1A /10785

i1 /10785

56

[}
(=]

—
1

—
(=

Th#& /10 MW

S o

I /10785



11

3993

42
40
384
~§ 36

A 34+

2 304
28 |
261

24

I=1,

V="V, +AVysin 2nt/T

40ns

0

1.5kA/cm?

20 40 60 80

ST RETERHEE/ (A /om?)

0<

=~

I, = IkA V, = 1000kV AV, = V, x 3%

T =20ns

1200

1000+

800

(=23

(=3

(=1
f

6007 @

WHEF/A
g

5001
200

4004 ..
\. 01

-600

400

BWHTIR/ MW

200
1001 .
0 1 2 3 4 5

BT R R B/ (KA /em?)

30A/cm? 2

-10

0 10

20 30 40 50

I 1] /ns

10

t < 40ns

1200

~1000

-800

RHEE/KV

-200

11



3994

FFIE] /10755 B /107%
a b
10

V=1 ) I, = 1kA V, = 1000kV Al, = I, x 3%

I = Iy + Alysin 2xt/T 0 <t < 40ns T =20ns

1200 1200

.- - 12
1000+ e S 1000
2 12

800+ 800
< <
& 6001 1600
B 2
& 4004 400

2004 200

o — —— }o

0 0 10 20 30 40 50
i H] /ns

1 - - —

¥/ 1078s fitial /10 78s



3995

Fang J Y Nin H Zhang S L and Qiao D J 2003 Acta Phys. Sin. 52

911 in Chinese 2003
52911
Shao H and Liu G Z 2001 Acta Phys. Sin. 50 2387 in Chinese
2001 50 2387

Barker R J and Schamiloglu E 2001 High- Power Microwave Sources
and Technologies New York IEEE p78

Gobel D M 1998 IEEE Trans. Plasma Sci. 26 263

Benford J and Benford G 1997 IEEE Trans. Plasma Sci. 25 311

Agee F J 1998 IEEE Trans. Plasma Sci. 26 235
Zhang 7Z Gong Y B Wang W X and Xu L 2002 Proceedings of 5th
High Power Microwave Technology p232 in Chinese
2002
232
ZhangZ Gong Y B Xu L Gong H R and Wang W X 2003 14th
Conference of Chinese Vacuum Electronics Society p319 in Chinese
2003
319

Simulation of pulse shortening phenomena in high power
microwave tube using PIC method ™

Gong Yu-Bin' Zhang Zhang'  Wei Yan-Yu'  Meng Fan-Bao®
Fan Zhi-Kai*  Wang Wen-Xiang'
Key Laboratory of High Power Microwave Devices ~ University of Electronic Science
and Technology of China Chengdu 610054 China

2 Institute of Applied Electronics China Academic of Engineering

Physics  Mianyang 621900  China
Received 14 January 2004  revised manuscript received 25 March 2004

Abstract

Pulse shortening is an universal phenomenon in high-power microwave tubes which hinders the improvement of microwave
output energy. So far it is also an unresolved problem in the field of high-power microwave devices. In this paper the
relativistic backward wave tube RBWO is treated as an example to study the pulse shortening phenomena. The influences of
explosive emission in the inner surface of RBWO and fluctuation of the relativistic electron beam on the pulse width and output
power are investigated by means of the particle-in-cell PIC method. Through the simulation results some useful conclusions
have been drawn. The explosive emission in the surface of the slow wave structure due to intense electric field is one of the most
important factors causing pulse shortening in high-power microwave tube. The fluctuation of the electron beam can also lead to

pulse shortening. Some methods to overcome pulse shortening are given in this paper.
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