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Fig. 1. Synergic compression of fluid-driving implosion

and theta pinch in a conical cavity.
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Fig. 2. Parameters and grid layout of the simulation

region.
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Fig. 3. Time evolution of the temperature of Au shell

and plasma.
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Fig. 4. (color online) Time evolution of plasma tempera-
ture, magnetic field in z direction and density in conical
compression with (a) fluid-drive only, (b) theta pinch only,

(c) synergic compression of fluid-drive and theta pinch.

205201-3


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

¥ 12 ZF R Acta Phys. Sin.

Vol. 65, No. 20 (2016) 205201

AR ,
fffff 0 44 /
w 10p — — = I [ i /
"Hi /
= /
7
5 7
_
~ .
S S
-
r - ——_
0 n n n n
0 0.5 1.0 1.5 2.0 2.5
t/ns
Al RIS
fffff 6 Jtiti /
— — — HEESR /
™
i3 ~
: ST~ -
o T T -
ot Z -
g 4
/»
.7
1
0 . . . .
0 0.5 1.0 1.5 2.0 2.5
t/us

5 (PITURA ML) =Tl IR 100 b S5 8 4 e e i FEE M e
e 2 JRE I 8] PRI AL
Fig. 5. (color online) Time evolution of maximum

plasma temperature and density in three scenarios.
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Fig. 6. (color online) Maximum temperature of plasma
at 2.4 us with different driving velocities, compared
with the ratio of driving kinetic energy density and

initial magnetic field energy density.
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Abstract

Low density gas conical implosion can produce high density plasmas with a volume compression ratio of 10° to
10°, and a temperature over 10 V. As the temperature is limited by the plasma-wall interaction, to further increase
the density and temperature and confine the plasma energy, we use a theta pinch at the top of the imploding cone. A
conical magnetohydrodynamic simulation method is used to calculate the properties of the plasma, in which three cases,
i.e., pure conical fluid compression, pure theta pinch, and synergic compression of fluid compressing and theta pinch, are
calculated in a two-dimensional conical geometry. Simulation shows that synergic compression can improve the energy
confinement and efficiently raise the temperature of the plasma. Different parameter combinations are calculated to find

the optimum performance.

Keywords: 0 pinch, fluid-drive compression, two-dimensional magnetohydrodynamics simulation

PACS: 52.55.Ez, 52.25.Xz, 52.30.Cv DOTI: 10.7498/aps.65.205201

1 Corresponding author. E-mail: yalei@pku.edu.cn

205201-5


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.65.205201

	1引    言
	Fig 1

	2数值模型
	Fig 2
	Fig 3


	3模拟结果和分析
	Fig 4
	Fig 5
	Fig 6


	4结    论
	References
	Abstract

