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Abstract Table-top capillary fast discharge X-ray experiment facility is used to study the X-ray laser amplification

by directly fast electric pulse excitation of gases, Due to the characteristics of high voltage, large current, fast

pulse, strong disturb and small space available, it is difficult to carry out the high voltage pulse measurement in this

setup by a general high voltage non-inductance resistor and single grade voltage-division measuring system, A
the measurement of the high voltage pulse.

voltage sensor composed of a kind of high-voltage new insulation structure non-inductance resistor by making slots
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structure; non-inductance resistor; X-ray laser; capillary fast discharge

on the surface of an insulating rod and a two-grade voltage-divider measuring system were developed to accomplish
laser technique; high voltage measurement; voltage sensor and measuring system; new type insulation
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The principle of insulation structure of the voltage sensor, the

measurement system and the experiment results have been introduced, and the error of the measurement system has

also been discussed in detail. Application results indicated that the new voltage-sensor has an advantage of higher
anti-disturb ability and smaller firstly-peak measuring error.

potential gradient and smaller inductance simultaneously in air dielectric, and the measurement system has a good
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Fig. 2 PSPICE simulations for capillary current and
peaking capacitor voltage
(a) voltage waveform for peaking capacitor;

(b) capillary current waveform
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Fig. 3 Theory diagram for new insulator structure

(a) insulator structure; (b) non-inductance coiling

Mg E, EhRESRKRBHEZ,a,b,
c,d Fnfite. ME 3(a) ] %, B B 22 S5 75 1 T
PR TR, BB R R LR E T a, b IR E
PEES,BDMEIRIBE . QR R R 4 %A 250 IR
JE T AS o 25 [T ) 9 T G P B 8 DO I ) 4 9 4 1Y
BEFR actcd+db, MR MME K. & TH
TET FC HEL VS, P 6 ¥ TR 750 S, BB B ) 38 o TG 8% O, 8wl LA
388 3 0 R A % O 5 7 I B ) fe 48 v v BEL B 4o 1
AR Z P HE FE-HL LB B, TR & 51 R AR A H R 1Y
e

B 3(b) 2R s B, Erh BHK Y RE
SRR BH 2 , 2k Bt ef ,gh,op RAEMEH LT )
H, ARG i Bl 2 T B . A T 47
U 45 I, B 22 76 477 [e0l Ak 799 o % TR 4 A8 ) 9 TR
FL P S, A SR WT RE AR 1 i U0 B 3 N A T R I
(4n ef Fi1 gh X op F1 gh) 376 B & 7 i L AHRE — &
WIBE B (AN fg A1 oh), YI I BR BE B 55 FAE R .
T HE 41 P TR BT [0 Ak 0 0 L o B A R 4 — R U
BRI 1), B B B 2 B 3(b) i ac+cd+
db; 75— R B 3(b) Frm 5 48 [ J& 75 1 i gf+-oh,
B F B JH 75 1 B BE B oh 1 gf J2 45 [ A B 22 76 97 &3
A2b TR i %) 9 TR C R, P 8, R B2 ) Pl TR A AR 4B TR L 22
6] Co, £ P AR Z 18)) 32 fy HL R ) — 2, it R AF gf, oh
WK EAR/NT actced+db B K —24 , H LR UEFE 4B
A LS & A 9 R e 3% T 7 1o 19 9 T R PR O 4 A 4B
A I 22 [ A & 76 A8 [ )R O 9 of Ml oh iR R AR
W .

IR B3R U, 5 T A8 T8 B i 1, P BELEG HR,
Lk EE WG I, (B2, By T 45 T AR R B TR 5 1 TET A
P, 8 ) AR R P R P, F LR Y 2 R B T A IR
BEE N 2 AELR M i AN . RBITE B4
S5 25 A6 1Y) TR FE TG % FhL BHL, 3BT 8 g TG JRK R BHL S s 2 3
AR BRI AR I 4 %5540,

LAPRFR I 1) BE AN A2 F) [7] Isf 38 o o ) 94 T o B
AT 6 280 3 472 7 LS A0 B TS 2 8 o 2 A L R
3.2 MERS

SR FH B 20 4 2 45 1A ¥ g T TG R e BELAE 28 —
E#%, B E#H 3k Tektronix P6015A Y58 4 &
5 LR OUZ Bl B B AR 588 100 MHz %07 70 3
R TIEERAES EREn R ENR RS, B
JERBRANE 4 TR

voltage IR
divider ‘:,..':;:z:.;::,:_é- joscillo-
P6O15A Ry graph

B4 mENERGRER

Fig. 4 High voltage measurement system
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Table 1 Parameters of size and potential gradient for resistors R; and R,

Parameters R; R,
Type Measurement Measurement
Distance between slots /mm 1.5 1.5
Depth of slots /mm 2.0 2.0
Distance between cuts in diameter /mm 3.0 3.0
Diameter /mm 50 50
Length /mm 300 20
Resistance /kQ 4. 85 0. 26
Peaking value of withstanding voltage /kV 315 16

Applied waveform during test
Potential gradient /(kV/cm)

Normal lighting wave-like

Normal lighting wave-like
10.5 8.0

300 -

Voltage /V
—_ [\
e 2
< <
Ksi #
#y

0 05 1.0 1.5 20 25 30 35
Time /us
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Fig. 5 Measured voltage waveform for

peaking capacitor
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Table 2 Voltage peaking values and relative errors for the measurement system

Peaking Input voltage u; () Output voltage u, () Relative error T/t,
number Peaking /V Time /pus Peaking /V Time /ps /% /%
1 —1 1. 20 —0, 988921 1.20284 1.1 1. 25
2 0. 798516 1.26 0. 615814 1.27337 22,88
3 —0.637628 1.32 —0.494193 1.33325 22.49
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