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Development of solid-state high voltage switch for pulsed gas laser
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Abstract: A solid-state high voltage switch for pulsed gas laser based on magnetic pulse compression system
was developed in the experiment. The output efficiency of the magnetic compression switch was maximized by
adjusting the reset current and load resistance. After being compressed by two-stage magnetic switch, the pulse
width was about 5% of the original. The rising time after compression was about 180 ns, and the amplitude was
about 16 kV. The first-stage magnetic compression efficiency was 89.2%, the second-stage magnetic compression
efficiency was 97.7%, and the total compression efficiency reached 87.2%. After receiving the laser, the measured
output laser pulse energy was about 20 mJ, the output laser pulse half-height and width were about 85 ns.
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Fig.1 Hysteresis loop

M 1T LUE G R T HG, #5582
JTUE /0N, DRI S BT T O A e R AT SR R B 11 Bk
A%, Kb B B EEL R X T T B IR, Ah R
U HE B AR X T iR A o BRI R T A R ) XA R
PR E SR B P T S O D BE A T G . eIt
IS 0 A iy (4] P R 5 A PR R0 RS- Al A

fo Upnax(DT

jo U(dt = %

s U () 2 7T 5 R i BT 0 4 5 R P RAE = R i

N IR BN RN T ZE BT E]; o GG B i RAG N WG
NG T A R T b O A R AR

2 HERk R 4R BRAYIR T

2.1 &ITEXR

5, MR SLIR AT 5E H bs AW — A~ ARG 5y
FEA 0 A A R Fe o OG, (A5 B A G AT L T
OGRS b SOV AR SR, B S H R R T
15~30 kV Z [i], H fkof BT+ EZNT 200 ns HK,
3 1o R A R B, SR I A LA R AT R A RN
FHOC S B S PR T OCRUCR I 2T o

= NAnABa (1)

20200045-2



s Gk A2

% 11 47

www.irla.cn

23

% 49 A

2.2 HERHRIAYIERE

TS R G R T 5 ) 25 R T DG R PR g, DR R s
PR BERE R OCH B, WG OC BT 5 WG O 1 )V 15
SRR G T3 0, HEE LR, T R 3 % R, R R
M d 25 2 AR o W) b - 3 0 I RS T LAAS AL 1k U
HLR 77 2, SR 3R TH R GACRE I OCHE, B JE I L Y
T O TF OC BEPR 900k v mL AT, 0 R 3 %8 B R 1)
S AB, ARFE A (1) FTAITA 25 T/ NGe 4 I 4k
o/ NS AR

IR A S Ry A T MR ) 3 B R
PG AR EIEIE AR YR, B T
EAR I B REAR A, FUE T, WA S B EA
58 e 1Y R RS 5 B, (FJ FLR AR L i T A o L
D) RSP0 B E | e TN e 0 v S S R R S D
W o BRI AR B ARSURE AR, (H2 L0 ek
IO 58 AR, 2 S BT BARBUE . SRR A
Sk BE L ARMRL, AR B RE R, LA 5 4 R J
ISR, HATIRRE 5K .

DRI DM SIZ 65 T 306 2% ) 8 o g R 3 e b L
HEBHE 1 PR,

&1 RS H

Tab.1 Core performance parameters

Parameters Value
Thickness of the strip/um ~30
Insulating medium/pm 0.6-1
Lamination coefficient >0.9
BJT >1.5
B/T >1.3
H/A-m™ <4
Permeability u >2.5%10°
Resistivity/pQ-cm =137
Oss/W-kg ™' <0.3
T./°C 410
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Fig.2 Single-stage magnetic pulse compression circuit
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Fig.3 Voltage waveform at both ends of capacitor C; and C, during

charging and discharging
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Fig.4 Schematic diagram of magnetic core section of magnetic switch
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Fig.5 Two-stage magnetic pulse compression circuit
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Tab.2 Relation between load resistance and output

voltage

Resistance value Amplitude of output voltage/kV Pulse rise time/ns

0Q 16.7 180
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Fig.7 Output voltage waveform of different resistance values
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Fig.9 Voltage and current waveforms of laser discharge
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Fig.10 Output laser correlation parameter diagram
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