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Abstract: In order to improve the work performance of a high-power TEA CO, laser, a high-power rotating
spark switch is chosen as a device for power switchs. Therefore a pulsed exciting power supply is developed,
which is composed of a high voltage resonant charging circuit, a high anti-jamming switching trigger, a rotating
spark switch and a draw-out L-C reverse circuit. The design schemes of the pulsed exciting power supply are
introduced and the circuit layout is presented. The measurement and the research of the power supply are con-
ducted in the high-power TEA CO, laser. The experimental results demonstrate that this pulsed exciting power
supply developed by our lab can satisfy the special requirement of the high-power TEA CO, laser, for it can of-
fer the output working voltage up to 40-50 kV, the average power larger than 220 kW and the peak power as
high as 1 000 MW , also for its repetition rate can be adjusted arbitrarily at the ranges of 100-400 Hz,
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Fig.1 Schematic diagram of high voltage charging cir-
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Fig.2  Functional block diagram of switching trigger
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spark switch
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Fig.4 Draw-out L-C inverter circuit

FER 4 825 30 L-C S i, e JR ST HL IR
SO0 HLV i 4 2 e e ICAE T 5% 14 i T I e AR 5
o HE FEHLHL Y 509 HV 50 5 fish 4 i i 14 fk
IR I 4 e K AT I e & i A o
B Ao Horf Lo o IR IR s L 9 ¥ a9t
s Ly Ly A FCHLRLES €, O EARAERLZ s C o0 Fiih
B GO B A

e 23 50 L-C R B v i o oo e 78 FL R R
HV it 3 78 i L J Ly Ly ) D T4 fE FL AR
CoMBRL B LA Co . YT 5K ik A 4 14 fik %%
ik bR e K AE T 56 Tl TAR R, 28 5K L-C
S LB AE R IIR TEA CO, 0L 19 0 FLAR
AT B B B0 T 18— I Py AR A e
ikt

{2520 L-C e i B ) AR S Joph s R
TEA CO, ¥ 14 T80 H AR R0 P 85 1 18] BT )
TR bR, AR B KR TEA CO, #0t s
Y RLEHHICR o 255K L-C SO L R
TEA CO, Ot A ik i il Fi 98114 5% B 4 B0 4o
iU SR ) 25 5 L-C S vl B 1) R B A5 A M f R
R A e S K R

4 FRR s Y R 6 M AR ] K

ARSLIGAER I TEA CO, BOGAIK i F
RSP ENT , A TEA CO, MO HYfif BE
R i B LY @ A5 iE AT T R T) % TEA CO, 30
AR HLIBOR TAE o XK b sl e R EA T T Mg
DU, ) AR G Ao 3 A 10 53 T Ik i 9l i
TR O

KR TEA CO, G Ik v 54l v U5 1) 14 B
ZECM AN -

iy Hh TAEHLUE 240 ~50 KV

#E TAEHIE 100 ~400 Hz;

HLE- 238 =220 kW

Jik i & T3 . =1 000 MW,

SRR ES A

Tektronix 2 &) [ TDS3052B 500 MHz 7 I
o

2 360 kV 90 MHz [ = HeFR M) (FLrr 1 321
RGN 2 000: 15 55 1 32 5 8 f5 R N
1 000:1),

1o 70 L R R 2 2 KT 3R e 2 K AR T K 5 e
LR AL R I T AN ] 5 rp s

Tek f£1E |

i i i i
M[2.00ms| A] Ch1 s 20.0kV
B~+v[0.00000 s
t

Ch1[_10.0kv

BlS e e se L A B A I

Fig.5 Testing waveform of high voltage charging circuit
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of rotating spark switch

i L 60 kV 90 MHz , 3 Jd 75 R Oy
1 000: 1 f frg 444K

182 3 L-C S 2 v e b ) S0 P R ARG g s
T B AL AR BIE AN 7 B o

Chl JyRIn# TEA CO,BOLAR I L AR
e 00 ) 003, 3K [ RE 1 T 60 KV 90
MHz ZEIAG 30 1 000: 1 (90 He A o

Ch2 J3 RIp# TEA CO,BUCAR I U B £ Ak
IR P , I AP i 60 kV 90 MHz 2 i
#92 000: 1 Fy = He PN

2o IR A , AS SR 1) Bk il

S 3k

ChilTo.okv 7.00kv [M[200ns] A[ Ch1 \ -3.40kV
WR22.40%
t

K7 a5 L-C Rl B i e
Fig.7  Testing waveform of draw-out L-C inverter cir-
cuit
LR AT LA I R 2R TEA CO, 0t d i TAR %

5 % ®

ARSI TSR T KTl AT ikl
W T, T LA A2 50 o 5 o o R R s FE R
YR TEA CO,OGAF L b T 1T K & By 52 56 AR
F, R HRIET KY)% TEA CO, LA I ik o
PR VR o 1% R TR R DR A A K Bk ol i & T
R EA KR TEA CO, BOCH TR A FRIK 5 &
Jokc e, DU T 7 B RT3 ksl i 4%, K
DRI KAETF S A e mT AR 31 5 58 38
AR

[1] DAUGHERTY J. CO, TEA lasers[J]. IEEE J. Quantum Elect. ,1972,8(6) :594.

[2] MARCUS S. Excitation of a long-pulse CO, laser with a short-pulse longitudinal electron beam[ J]. Appl. Phys. Lett. ,

1972,21:18-19.

[3] MYRABO L N. Brief history of the light craft technology demonstrator( LTD) project[ C]. AIP Conf. Proc. ,2003,664 .

49-60.

[4] BOHN W L,SCHALL W O. Laser propulsion activities in Germany[ C]. AIP Conf. Proc. ,2003,664 :79-94.
[5] HASSON V. Review of design concepts and diagnostics for 100 kW-class repetitive pulsed CO, laser[ J]. SPIE,2003,

5120.717-730.

[6] FRE,#HAL. TEA COBOLH TR LRI X RCRAEMT]. b5 4% 142,2006,14(5) :807-810.
LI D J,YANG G L. Impact of main discharge delay time on optoelectronic conversion efficiency in TEA CO, laser[J].

Opt. Precision Eng. ,2006,14(5) :807-810. (in Chinese)

(7] 3F,w 2 B, AT, 5. /NULREGEHH TEA COBOLARMELRATTE [T]. #k 5 4098,2007,37(9) :835-840.



93 1 A, 45 T TEA CO,MOE R il i 35 "

SUN Y,QU Y CH,ZHAO W J,et al.. Research of miniature TEA CO, laser with high-level output[ J]. Laser and Infra-
red ,2007,37(9) :835-840. (in Chinese)

(81 Bk, Ais, AT F. FR kb AT AR TEA COMOEITIT. o BHE,2008,35 (1) :57-60,
LU H,CHENG Z H,ZUO D L, et al. . TEA CO, laser with high single pulse energy and repetition[ J]. Chinese J. Lasers,
2008 ,35(s1) :57-60. (in Chinese)

PEB ' T kLML (1966—) , 55 SRIBVIAL I BRI S B, 5B ROEAR B bk b D 5 v Y5045 5 TR 9
E-mail ; zhangchuansheng20031201 @ sina. com

i R b B F )T

o 1 [E 5 FLBIIM IR AR LY

o 1 EME— AU AR R R EOR G 28 G P2 AR T

o FEYIBI AW 2, EDEEOEHE AT S 2 2T

o JE[E(RLA3CH) (SA) e (=230 (CA) P I Sz &) (PK) | 56 [ (IR 3L
(CSA) \* H E BB SCHETT I T 45 20 370 [ A S5 44 6r2- TI A SR BB A U8 1)

o IS, S R 1O 1. 156

(kS RR) o b R B KA G2 A S LS P B T B b ED G2l FAT L P 2 i %
g EIp B R AR

(kS R BTTER s BT RN ZR G PRIR S5 H 4 P i [ P S0 2 B A0 7R S G
BT EVE T RHIP SR A BT, B s e [ N AR A B U Kl A5 B B, WA & R
AR SR, AT R AR E L T A AT R R R T Z

(MRS RR) A FI, EHEHN 30.00 6, ENBRAICS 12 -203 ; EANEATUS 4868 BM,

Mo ik AR T AR 9] K 3888 5 E NG — T :CN 22-1259/04

(R A5 5R) gwiEs B B v )2 . ISSN 1007-2780
HE % - 130033 B, 3. (0431)6176059

E-mail ; yjxs@ ciomp. ac. cn ] Hik : www. yejingyuxianshi. org





