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Study on Capillary Plasma Z-Pinch Evolution Based

on Snow-Plow
CHENG Yuan-li, LI Si-ning, WANG Qi
(National Key Laboratory of Tunable Laser Technology, Harbin Institute of Technology,
Harbin, Helongjiang 150001, China)
Abstract The origin parameters for Ne -like Ar 469 nm, Ne-like Kr and Ni-like Xe laser by capillary discharge are
estimated. The impedance characteristic of capillary for different lengths of gas column is investigated both in theory and
experiments. Based on “snow-plow” model, the Z-pinch evolution in capillary discharge is presented. Calculated and
measured results of pinch time are compared.
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Fig.1 Ilustration of capillary discharge Z-pinch
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Table 1 Discharge parameters for capillary discharge soft x ray laser

(4.5] Wavelength Plasma column radius Electron density Temperature Gas pressure Peak current
’ /nm /um /em™® eV /Pa /KA
Ne-like Ar 40~70 150~250 (0.5~2)x10" 60~90 30~93 10~54
Ne-like Kr 17~30 50~100 (2~5)x10* 500~700 260~1000 80~140

Ne-like Xe 9.1~9.5 75~150

(2~5)x10®

300~600 290~1100 80~180




Supplement

BTN : BMEHOE Z M4 S8 FAR SRR 105

AHERA1 42 PR T, BAEREAY T
HUR LOFHEH ROBIERIE  BHHT Z(O)=0L@0)+R().
F A5 B A B AR A

n=5.2x10° Z};;ZA (Q-cm) (C))

X THRALN eV, 2" RUAM BB E, W15HEH%
FLPH Zpe=18.82 Q,Z,,=0.01 Q, 45372+ bl &
Rt — 2 H B R e U BE T 8, 97 8 e BEL RS,
TEREAR ) 505 B BE, TR 3B REAFAEFR AR L
ATLAZBE, FRGEE LR

LeLotBn (™) (5)

Lo 2 t=0 B B4R A0 S i JBK , A48 A0 el SRR AR i 1
HLE 7o B t=0 BHSAEER9ME , 70=1.5 mm, KN
11 em, AR R 4 em B, i BRS04 A K
AN 93.2 nH, AR HRY 25.8 nH, M L=
119 nH, S H: 8548 B /) r=0.15 mm i, L=
170 nH, M\WIHHIRZEFIR G FE4E B EE , o L (9728 1LTE
il R 3.7~5.1 Q. & 2 MR [FHE B < v Rl i 40 >
R TESE S 55 P B, R()<<wL(t) ,R()<1 W,
HRGFHEST 10 Q M FT 28, 5 AL, R4
PEBT A7 1k 3= 2 dy e PHAE LTS 2

1804 5,

3

8 3

W T o8
&

TT?PP
-0

B

Inductance /nH
‘3 A $

A

1204
110

(') 02 0.'4 0}5 0.r8 l.TO 1.'2 1.:1 l.r6
r /mm
P 2 AR BE SR e R B 4 > 2 AR 1k
Fig.2 Variation of the inductance of capillary discharge

against Z-pinch radius
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Fig.3 Voltage and current waveform of capillary discharge
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Fig4 Curve of impedance characteristic of capillary at
different length of Ar gas
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Fig.6 Variety of plasma radius in Z-pinch
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