' Sandia
ationay SV
-' Laboratories SAND2008- 1120P %

Hybrid Simulations of Multispecies Z-pinch Plasmas

V.I. Sotnikov, A. Covington, T. Darling, A. Farkas
UNR, Department of Physics, NV 89557 USA
J.N. Leboeuf
JNL Scientific, Casa Grande, AZ 85222 USA
B.V. Oliver, T.A. Mehlhorn
Sandia National Laboratories, Albuquerque, NM 87123 USA
C. Deeney
Department of Energy, Washington, DC 20585 USA
P. Hellinger, P. Travnicek
IAP, Prague 4, Czech Republic



, Sandia

| Acknowledgements

UNIVERSITY
OF NEVADA
*Reno

This work was supported by the United States Department of Energy
under the following grants:

Grant No. DE-FC52-01NV14050 at the University of Nevada at Reno,

Grant No. DE-AC04-94AL85000 at Sandia National Laboratories.

Sandia is a multiprogram laboratory operated by Sandia Corporation,
a Lockheed Martin Company, for the United StatesDepartment of Energy’s
National Nuclear Security Administration under contract DE-AC04-94AL85000



Goals UNIVERSITY
*Reno

* To investigate the growth rates of sausage and kink
instabilities for different density ratios of light and heavy ions.

» To determine kinetic energy partition between light and heavy
plasma components

 To analyze magnetic field and current distribution inside
the pinch

* To examine influence of ion-ion collisions on development
of sausage and kink instabilities and temperature
relaxation processes
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Growth rate for m=0 mode OF NEVADA
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Growth rate for m=1 mode OF NEVADA
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Density of light ions att =110 OF NEVADA
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Light to heavy ion mass ratio: 1/100
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Magnetic field at t = 110 C
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Density of light ions att = 130 OF NEVADA
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Density of heavy ions att =130 BENRRIL
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Magnetic field at t = 130
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Magnetic field BA2 at t = 110 BN
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Growth rate for m = 0 mode OFNEADA
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Excited wave spectrum OF NEVADA

Light ions density: 90% Heavy ions density: 10%
Light to heavy ion mass ratio: 1/100
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Density of light ions att = 100 OF NEVADA

Light ions density: 50% Heavy ions density:
90%
Light to heavy ion mass ratio: 1/100




Density of heavy ions att = 100 BENRRIL

Light ions density: 50% Heavy ions density: 50%
Light to heavy ion mass ratio: 1/100




Magnetic field at t = 100 OFNEVADA
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Light ions density: 50% Heavy ions density: 50%
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Density of light ions at t = 180 SRIVERRBX
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Density of heavy ions att = 180 BENRRIL

Light ions density: 50% Heavy ions density: 50%
Light to heavy ion mass ratio: 1/100




Magnetic field at t = 180 b,
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Growth rate of m = 0 mode
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Growth rate of m =1 mode SN
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Wave spectrum at t =100 OFNEVADA
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Density of light ions att =130 Lo

Light ions: 10% Heavy ions: 90%
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Density of light ions att =180 o g

Light ions: 10% Heavy ions: 90%




Density of heavy ions att = 180 SNBSS
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Magnetic field at t = 130

Light ions: 10% Heavy ions: 90%




Magnetic field at t = 160 SNBSS
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Magnetic field at t = 180
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Growth rate of m = 0 mode
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Growth rate of m =1 mode
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Excited wave spectrum at t =100

Light ions: 10% Heavy ions: 90%
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Magnetic field at t = 110
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Light ions density: 0% Heavy ions density: 100%
Light to heavy ion mass ratio: 1/100




Magnetic field at t = 180
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Density of heavy ions att =110 GFNEVADA

Light ions density: 0% Heavy ions density: 100%
Light to heavy ion mass ratio: 1/100




Density of heavy ions att = 160 BENRRIL

Light ions density: 0% Heavy ions density: 100%
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Density of heavy ions att =170 BENRRIL

Light ions density: 0% Heavy ions density: 100%
Light to heavy ion mass ratio: 1/100
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Excited wave spectrum BRNERBX

Light ions density: 0% Heavy ions density: 100%
Light to heavy ion mass ratio: 1/100
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Growth rate of m = 0 mode BYNRREL
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Conclusions

« Growth rates of sausage and kink instabilities strongly
depend on the density ratio of light to heavy ions.

« Growth rates are higher for the larger values of light to
heavy ions density ratio.

* Nonideal MHD effects are more pronounced in a plasma
with a small density ratio of light to heavy ions.

« Wavelengths of excited waves are shorter for smaller
density ratios of light to heavy ions.



