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Divergent Gas-Puff, and Divergent Wire-Array
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S. Atzeni and J. Meyer-ter-vehn, The Physics of Inertial Fusion, Oxford, 2004
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K. Takasugi et al., AIP Conf. Proc. 299, 251, 1993
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Continae 107 Files  About
Plasma density

Plasma density f= 1.6E-0008s, I= 193 kA, Uc= 1.9 kv

MHD Code by Viktor Vikhrev
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SHOTGUN IllI-U Z-Pinch Device
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Gated Image of the Pinch Plasma
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Radial Motion of the Pinch Plasma
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Energy Transfer to the Pinch Plasma
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Hot Spot Image on the CCD
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Electron temperature Te (eV)
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Gas-puff Z pinches with D, and D,-Ar mixtures

J. Bailey, Y. Ettinger, A. Fisher, and N. Rostoker
Physics Department, University of California, Irvine, California 92717

(Received 6 July 1981; accepted for publication 21 December 1981)

Results obtained with the University of California, Irvine gas-puff Z-pinch experiment are
described for deuterium and deuterium-argon mixtures. This experiment utilizes a hollow
cylindrical gas puffinjected between electrodes driven by a 4.8-kJ capacitor bank. Various gas
compositions have been tested, including pure deuterium, 90% D,-10% Ar, and up to 10% D,-
90% Ar. We have observed the stages of collapse and its rate, electron density at the pinch,
neutron yield, and the time dependence of x-ray and neutron emission. When a 90% D,-10% Ar
mixture is injected, the plasma annulus is observed to separate into two columns which implode
concentrically.

PACS numbers: 52.55.Ez

In conclusion, (1) the addition of a small percentage of ~ focus operatingat 93kJ is ¥ ~ 3 < 10'° N/pulse.® Scaling this

argon results in a more uniform, efficient, and stable pinch. to an energy comparable to our device, we obtain ¥ ~2 x 107
{2) The 90% D,-10% Ar mixture results in (N7), ~2x 10'2,  N/pulse. However, in the low density regime the obtained
an order of magnitude higher than for pure D,. The opti- neutron yield is an order of magnitude higher. (4) Further
mum mixture has not yet been determined and further in- studies of the separation effect and a self-consistent model

crease in N7 may be possible. (3) The neutron yield obtained which will explain it, as well as several other mixtures and
with the present device compares favorably with the resuits the resulting effects on column stability, temperature, N7,

obtained in a plasma focus. The yield from a plasma focus and neutron yield are under way.
scales according to Y « E *.%7 Typical yield for a plasma This work was supported by the Defense Nuclear
Agency.

J. Bailey et.al., Appl. Phys. Lett. 40, 460, 1982
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Conclusion: Basic Plasma physics can
be fun

* Sometimes experimental evidence supports existing theories:
Schrodinger equation determines the number of solitons
When T, >> T, charge exchange length dominate presheath-sheath
structure and Bohm velocity for single ion species, Riemann's theory
was cormrect
Double Layers depend on 3 to 4 trapped/fiee speces

« Most of the time, experimental evidence shows existing theories to

be incomplete or incorrect
Floating potential is not a good measure of the plasma potential
“Spherical solitons” exists
Langmuir probe |-V characteristics are hard to interpret without
emissive probes
First check on Chodura model show it does not work

ICOPS 2015, Belek .



