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Research on the Micro-current of the Laser Triggered Vacuum Switch
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Abstract: The triggering characteristics of LTVS (laser triggered vacuum switch, LTVS )were analyzed in the view
of micro-current. A micro-current test circuit was designed, and a constant voltage, which is unable to turn on the
switch, was applied on the switch to analyze the development of initial plasma within the switch before it turned
on. The experiment revealed that under the effect of dual-pulse laser, the micro-current of flat-type LTVS
increased with the increase in the applied voltage, and continuous twice irradiation of pulsed laser on the target
material of the flat-type LTVS produced more initial plasma, so that the conduction time delay and jitter time
delay of the switch reached nanosecond level. The result shows the dual-pulse laser trigger mode is beneficial to
reduction of the triggering energy required for conduction of the switch, and the mode also contributes to the
miniaturization of the overall switch device and its practical design.

Key words: laser triggered vacuum switch(LTVS); micro-current; primary plasma

0 3= LTVS) A& —F Gk i ik vh Dy e s il 2 o LA A 2%
B PRAEHE Jokir LT RN 52 o AR A 10
BOtM & HAS T K (laser triggered vacuum switch,  EASfil &I PR AL 7=, M1 IF 47
FE S AT HE BBl B FE A R fh e ) e 109 4

Wi BAHE.2016-11-21; f&EIHHR.2017-01-14

EETR . FE AR EET H (51377071), ik m AR 55 2 5F B 3 B (HUST  2010JC018),,

Project Supported by the National Natural Science Foundation of China(51377071), the Fundamental Research Funds for
the Central Universities Program(HUST:2010JC018).

PDF SCf-ffiH "pdfFactory Pro™ i FH AL www.fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

. 48 - 2017 4F 3 A

indz

%538 3l

WOCK T fih ke AT G a8, n] A ROk b
TR TR BT SAEBO LRIV T T B04A 55 B -
A A JEE R i L RIS (EL R I O, 75 2 — P BT
VAREARIOE i A3 B AR, SCRAETT SR d Y
UL TIN5 AR B e it s B0 , LUK BR 3=
T HEL XS ) e A5 28 AP B B, AR 9 £ B
OIHT TR LTVS ORI A RGO, ARAFRIR
SR T IR S (R A R A BRI
kOGN il A b g, TSR — kRO E AR
M, HbskrR R ™ A1 SR e T SR AR
FIGCHRE 5 2420 2 INHOLBIE BARY L 5w
ZIRMIORE 7 A B 2 R0 3R 45 B kb XUk e
WOCHI A AR, AR T REARIT OC Tl T ) fid
BT, WA TIT SRR A B i/ N 5 S HIE

wit,
1 LIRS

X HIUG A B PR GLH R AR , JaEa KTh
TCIRR L B A S B T iy, SR A
0.1 wF MIHLES C, FLZE PR it I R R A /N (FF e
SHEACR) , BT R BT R AT B8 R F U LI A
FEILIE 1, B 1 R PR ERE S AR R
FH Ry, fEME D FIHLZS C ML L%, HLZ C,
LTVS Al & F BH R, A4 B e L i LR R, 2
FALEELBH Y5 RY-50W-100R, R 5F ol 27 mmx
185 mm, FHAE A 100 Q, BHAEKEE+1%, PI#h 50 W,
e RN 5 KV, K BHYR B B K i G far
PERESF TCRE S HUM  PERERSE , AT AW 2 E
JE ORI GEBl OIS ZOKR . Agilent ZRIEAFR
SLAFSR N2890A, 4k A HUAH 10,1, 7% 4 500 MHz,
HLBHA 10 MQ, LA 11 pF, HLZF C Rk %5
7%, 845 MMJ100-0.1, AR AR A5 5 0.1 pF, 25 12 i
#£15%, AiE HLE 100 KV, 3 545 B 250 in— & 1)
HLRAE(/NT 70 V), 5 4306l & BARAEEH | 3
ZLHPH R, PismA L RAE S EEAOGIEHE R L2,
SKH Nd: YAG HUGIE Q otss, JHH 1064 nm,
WOLREESE 6.19 m), JFXMIS5H LA 3, R -
ﬂ LTVS [19-22]0

. R D bR
AC +

i B
220 V H ¢ R.S" U

Bl i e e
Fig. 1 Drawing of the micro-current test circuit

A b
b o
—— KEEE ik g
Nd:YAG ¥

—-~-~f-—-—3--9—¢>-@‘-—>—>|—>|~--

WOt &I
B2 SEIGEARNEIER
Fig. 2 Drawing of the experimental basic light path
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Fig. 3 Drawing of the flat-type LTVS
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Fig. 5 Parallel disc type LTVS micro-current
test waveform
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Table 1 Micro-current value of the parallel
disc type LTVS
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