55 21 %5 4 W Mmoo ot 5 kKOF R Vol. 21, No. 4

2009 4F 4 H HIGH POWER LASER AND PARTICLE BEAMS Apr. s 2009

XEHS: 1001-4322(2009)04-0637-04

SHBERBREESHE Marx K 38
KEH, KAE, AR, &K 0. B A
Cof S TR BRI B T BRI DI A 621900)

W OE: AT RAESNEER R IA ROTEUE T B I R N AT T 3 R
PSRBT T 1 & 12 HE LR Marx LB %K A5 R A IE AR fE 7 Fe o o & £
FLRR PR 5 L 2 B G AR TR) FEAR S SR HE B L S R B R SEG A R R A AR L RS 532 kV L ik b
HIHY 29 40 ns, @7 B [A] 24 32 ns; FF QN R4 SF, Sk, ol LIFET E M4 1~50 Hz FREIZTT.

KR Marx BAEM; HEAH; 2SBERE; SRR, EEME

FESES: TM832 XEkARERS: A

Marx A5 45 2 8 Dy 8 Jik b AR v die i DL D AR50 L H AT LE 15 AR 2 K A R RV A RIB AT
T A i TR PR SR S vl 2 4 (1) Rl 29 T 7F R 8 1) T 7 o ek L RS 3 1) 2 A e A LA D A 0 35« [ 0 Y
v OB AR . R AT A S 7 3 T DU PR T R R A B R T R AR S B e E A R AB AT
AR SCAE BRAE 73 M7 A i S AU 0 2 Aty it Vi R T — B R R 532 kVL HE AR 50 Hz i Marx
e g s WA BTN AR T 4 v S B R R Marx RAE AR B RHEEOR

1 Marx R ESREHEF R

12 S 4 v JB i 25 U T 52 0038 Marx R AE 2 2 a0 - B B F JER IR B i 4 B ik % (B 48k 1) 3 R 72
Ko L IRAN R 1 T/ o WL 4 2k 2 28 1l A6 151 1 JE e i S8 0T o B A oM B A RS L RS SR R AR R 10 mm X
100 mm G BF G AR B o 1 05 1 U i 3 P R, AN A 7 G 0 R B 2 o R T KRR SR ) L R
ALV PR B HUER Lo 2 200 pH., @& DK o AR 23R Marx H 2 00 2502 G HL IR 1Y 5 T HL 25 2 1Y) H JR
2 1] B v R T B2 A 2 BRI AS SCSR P H 2 AN RO 2 1 A e s A T L A A B B A L R
K FF A BN (<20 nHD L AME R SF/N (100 mm X 56 mm X 120 mm) A ffE # .

S5 B EEL 2 BRI IR 114 4 IR AR O 5 AR 2 S A AR TR HESN L IR i R BEL L T A e R B S e SR
— A8 TR A8 A AR AR N W 2 s BRAEI /N Marx & A 45 AR ORIE oL 408 2% o) 52 AN R AR TR 4%
o ZE LG . 3 AT AR 1 A S A G 0 e R OB [ BN e T o P R B AN FE R . R ESR R G IMAR TR R
1 000 mm X500 mm X400 mm, H, % 8] & 8 75 5 JF 5C )38 2 — 5 5 B (d =5 o) 14 28 A Al 242 (86 378 2 R [ B
FEA S TCIRAES 50 g, g R RO

isolating inductance

SN

: y ‘:E:V,
field distortion switch high-voltage capacitor

Fig. 1 Rod-shaped inductors with magnetic core Fig. 2 Layout of the Marx generator in transformer oil tank
L1 A s i IR e gk Bl 2 Marx & A 7 48 FE 45 TS 4 1 45 14 1 SRy

« WFEEH1:2008-09-27; {17 HE1:2009-01-13
BEeTE B EEA K 5
EEE M KRB BLA979 ), L0 Wi+ N B D RBUKB ARG 5 2jq2799@]163. com,



638 CL S A B VA S %21 %

2 FFXRBEREFRBEIZSN

Marx & A4 #4538 1 G2 3 AN R 50 10 O B E_/<41\14:/~m D)
i, A SR A H TR) 3R] 35 0 3 i AR T 5%, FAROE R A fZ?
EBREI TR, AR Sk B AN 30 mm, 2B WV 09 ;1:0

HAZER 14 mm, [A]# R 8 mm; fiih & [ £ 4k 75 P HL 1% (8]
AR BRI b P L E AR Y 18 mm, iy T ik —
AT R EE R BT A% SCl 3 A BR TC 8B Jr 1A X
Wy 75 T G Js A N e fl 3 R AT T AR AT S LI 3 kY
W 728 - O s A PN F, 35 40 A o TE 0 H AR it R s
50 KV, 2 f0 FFFL B i % T 4% 1 A i fih % v JE ol g Fig 3 Fleetricfield distribution on switch cavity while charging

S AT B TR [ 60 % ~ 70 Y4 I o T 36 I P o 39 % A 7 3 At fih & FE R F O B R 9 #3503 A

WA A8 YA B K37 0 1 50 4 A T2 BRI T0L (B 3 Aok A DSORGB ik e (B Y bt B AL B & SRR R
2238 18 if; 2 1 5% AT LAYSL/N I 0% S 38 I () B2 O 56 H Ja s DAARAR J 119 2 26 e st I ()R /0 1) e ST B R 3 . AR ST
BT 114 37 W 728 I 56 R [T 7 R ) e e, T It o 2 T 0 T P o078 AR T 0 i D i 5 . IR I 78 p=0. 15
MPa (1) SFs S, I 3 Fa] LUF S iR G S L s 2 se 1k S SEy =R A i A C b 33 o, 43 1 A 52
M) i 2 3k R AR B T AR Wl B2 1) 30 5 2 F 35 3 A S A6 v BRI 0 2R ) o AR AR 1R T 43 ST TN 45 37 5 2
Y G N/

24.1
- 20.7
= 172
= 11.8
=8.03
E4010

=l.72

___{]

= (Eq/p) " (10p)° (D
As Eg ok SEEAT I N 45 AR W3 iR B s p AAUE (MPa); Eg o8 TREM L B (kV/em) s 4L
(Ey/p) " FHREL ¢ iR TF At R AUE IE y : (Eo/p) " =56 kV/(em « MPa) ,c=0. 65,2520 ] T 0. 05
MPa<{p<C0. 60 MPa, A& 78 0. 15 MPa Ay SFs SAKR} , Eq.~72. 9 kV/cm, A 3@ 33 38 FJ B A 5 3 B0/
AR RE R AR = A Jo 52 F Ak 37 386 9 28O0, B i FHAT ML B 38 (A L B e ~= 2. SO R JT G 4 k5 AR L {52 4k
14 P, 37 5 B2 B AT 3 66. 3 KV /ey /N T 1 TET [A) 2465 37 588 I 6 O O s A 1) 40 2% B T 25K

3 ITEEESH
2 H JRR R B B Marx & AR 2% TAE RN E 4 Fron  E G 58 i 7 580 TP G5 H BT 6 g s
FR, RAEBHRE n=12, 8% B 5E C,=12.5 nF, THEBEE |U, | =5~50 kV JEL: 7],

constant-current charge
*4}0 L, L, L, L, 29 Ln

LL LL?LLTJLTLL J:LE

trlggermg signal

Fig. 4 Principle circuit of Marx generator
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Fig.5 Charging waveform of Marx generator
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Repetitive Marx generator with inductive isolators

Zhang Jingi, Zhang Xianfu, Yang Zhoubing, Xu Gang, Lu Wei
(Institute of Applied Electronics, CAEP, P. O. Box 919-1015, Mianyang 621900, China)

Abstract: This paper discusses the design feature of the repetitive Marx generator, and presents the electrostatic field in
switch cavity. Based on the theoretic analysis and experimental research, a 12 stage repetitive Marx generator with inductive isola-
tors has been developed recently, it is charged synchronously with positive and negative constant current. Elements of the Marx
generator were compactly arranged to attain lower circuit inductance. Experiments show 532 kV output peak voltage with rise-
time about 40 ns and the generator’s set-up time is about 32 ns. Filled with pure SF; gas in switch cavity, the Marx generator
works stably in the repetitive frequency of 1~50 Hz.
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