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Study on characteristics of spark gap switch for HF laser

TANG Ying'*,YI Ai-ping' ,ZHU Feng' ,HUANG Ke',YU Li'
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Northwest Institute of Nuclear Technology,State Key Laboratory of Laser Interaction with Matter ,Xi’an 710024 , China;
2. Institute of Modern Optics,Nankai University , Tianjin 300071, China)

Abstract ; Spark gap switch is a key element of discharge initiated pulsed HF laser,which contributes much to the la-
ser’s stable operation. The design of the spark gap switch is introduced in the paper,and the static self-breakdown
characteristics and the dynamic triggering characteristics of the spark gap switch have been studied experimentally. It
shows good stability with static self-breakdown voltage within 10 ~30 kV at a pressure of 0. 1 ~0.4 MPa. A delay time
shorter than 120 ns and a jitter time lower than 6 ns have been obtained as the trigger voltage rise-time is 20 ns and
the voltage is 45 kV. The developed spark gap switch has a wide working range of approximately 55% ~60% . Using
the developed spark gap switch,steady operating of HF laser has been realized.
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Fig. 1 photography of spark gap switch
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Fig.2 distribution of electrical field of switch
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Fig.3  schematic diagram of discharge characteristics experiment

JFORHFAS A ol 20 L e OB ML O OB IR A L 32
SFIfh A R ORI R E 24 A o R
PR P 0 5 IR PR O 0 D A, O LB
0. 11 Q fi % Fit Fs T HL BHL 0 Js i 0 45 SR B0
1.8 kV/V A SLE (1 I T AL IR AE 7, 7E SO M fih
S e i LA ik A v e T 46 B 5% H B R O N 20
B EE R I ], 43l 7 S T O H I SE A AR v
I 2%

TR R S50 0 Bk o i 2R G 8 A3 14
BAG G L RAEL o BT R, A — 2 Bk o 58 B2 L T
PATE AR AR o il A £ (9 BT I MR (0 fk 5 2
SN T O fith 5 1R RE 1) o B 2550, 8 TT 5 il R A P 5
Ko SR P AL SR W TE BT F i ) SPG - 50 ik o
IRV T fih e 258, FERK byt WL S 24 45 KV,
Jikuh 9 B 2 80 s, HiUY Z4 20 ns, H M
0 ~2000 Hz, 5] 4 Je:fiil A Bk o 5= O ST PTE



836 ot 5 s %540 %
35-‘ —s— —voltage
T T ' T 4 T ‘:r""r'"' —*— +yoltage
a : : : R E 30 p
LR 40 ~

_D,ﬁ?»i%%i’ﬁ%& Cill 106 mV 100 ns]
RO '

PP I DU

P4 ol e AR 5 LY
Fig.4 the type waveform of trigger voltage
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Tab.1 experimental estimate for switch inductance
Charging voltage/kV 10 15 [17.5]22.5|27.5
Trigger voltage/kV | Self-breakdown | 45 | 45 | 45 | 45
Circuit inductance/nH 362 360 | 358 | 358 | 359
Capacitor inductance/nH 20 20 20 20 20
Other inductance/nH 315 315 | 315 | 315 | 315
Switch Inductance/nH 27 25 23 23 24
Switch resistor/mQ) 489 448 | 436 | 448 | 453
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Fig.5 self-breakdown voltage vs pressure
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Fig. 6  delay time and jitter time vs working voltage ratio
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Fig.7 delay time and jitter time vs pressure
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Fig.8 working range vs pressure
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Fig.9 photography of discharge initiated pulsed HF laser
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