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Table 1 Characteristic geometry and physical parameters of a fast Z pinch
height of apinchload L/cm =2
initid radiusof apinch load ro/ cm =2
convergence C= ro/ Inin = 10
mass per unit length of pinch load m/ (mg-cm™ %) 12
maxi mum pinch current | ma/ MA = 20
maximum voltage V ma/ MV =2
maxi mum magnetic fidld on the pinch surface B/ T = 103
implogon time ti/ ns = 100
2 Z
z 21
* :2001-11-28; :2002-09-03
919-108

(1964 ) ,

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



15

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.

62
Z ’
1 X
RT ,
X , ( )
Bz; 1
Z 1
. : (1) ,
, Kelvin- Hel mholtz (shear-flow turbulence) ; (2)
.o , 16)
, , ;(4)
Br=By,r/0, , : :
3 Z
Z , )
Z H] L
’ y \] X B
) I 1/ 10
mdv/dt = ZUrl(B% 2Ug), v =dr/dt, B =Hol/ATR (1)
t Y 2 t
_ J_ I ] —_ ! ! —_ M—I .
v(t) = . m4Tr(t')dt ., r(t) = r(0) -J.tlv(t)dt . La(t) = pe In[ ri/ r(t)] (2)
V(t) = Zl + (L1+ Lo + L3)d|/dt+d(|_4|)/dt (3)
D b ]
I
Z Vi L, V, 18.InH |
QO TR ]
|
| .
: : z " L, r L, LA Ly v,
| I
1' e | '
G/D : : oil / water ! vacuum L,
| 1 section | section
| | |
{ E
[ S : al i
- insulator stack
oi!!water:: vacuum
section 1 section L
= insulat:ar stack
Fig.1 Equivdent circuit of Saturn ( the right figure is the smplification of the left)
1 ( )
(1] 1, v m N
| ,Z L1 Lo
Ls , 2 1.2 (3,



1 4 PSPICE 63

PSPICE , 1
. 2(a) 2(b)
Sandia ZORK 2 ,  PSPICE
Sandia ZORK , PSPICE (1) (3
2
Table 2 Parametersin the calculation
m/ mg I/cm ri/ cm 72/1Q L4/ nH L,/ nH L/ nH
4.7 2 0.2 0.167 0.75 6.0 2
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Analysis of fag Z-pinch physics with PSPICE circuit analyses
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2. Department of Engineering Physics, Tsinghua University, Beijing 100084, China)

Abstract :  Thefast Zpinch phenomenon and thephyscsof fast Zpinch areintroduced in thispaper. And the factors which influ
ence the ingtability of fast Zpinch are smply andysed. The PSPICE circuit analyses are very useful for the desgn of the pulsed power.
In the paper , the PSPICE circuit analysesis used for solving the thin annular shell of inploding wire array , and Smultaneoudy with the
pulsed power system. From the circuit andyses, some Zpinch physics parameters ( pinch time, velocity , radius, et al) are given smul-
taneoudy with the pulsed power ( current and voltage) .
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