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The mechanism of large electric field generation in Z-pinch waists
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The electron and deuteron acceleration up to energy of 1 MeV observed in the experiments on plasma focus and Z-pinch facilities, is caused by formation of large longitudinal electric field at the waist of a pinch. The presented mechanism of generation of this field is as follows: 

1) The experiments [1] show, that the current density at the edge of pinch waist is very small and it may be neglected.

2) Due to the viscosity of electrons and ions, the resting (in the framework of the moving waist) boundary layers of electrons and ions slow down the electrons and ions inside the waist, thus increasing the electric resistance inside the waist.

3) Thus, Spitzer conductivity 
[image: image1.wmf]s

 of plasma in the waist decreases and reduces to efficient conductivity 
[image: image2.wmf]s
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4) Calculation of 
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 in non-compressible plasma approach with taking into account electron’s inertia leads to formula
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here 
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 - electron and ion hydrodynamic viscosities, 
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 - classical plasma conductance, 
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 - plasma mass density in the pinch waist, 
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 - pinch waist radius, 
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 - Bessel functions of an imaginary argument of index 0 and 1, 
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E

 - uniform longitudinal electric field, 
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 - mean value of current density in the pinch waist. For typical parameters of deuterium plasma pinch waist r0~10-1 cm, Z=1, ni = ne ~1019 cm‑3, Ti = Te ~5 keV, with accaount for well-known expressions for  
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 the Eq. 1 yields 
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, that implies enormous drop of effective conductance and generation of large electric field.

For the general case of compressible plasma the numerical analysis of cylindrical Z-pinch dynamics leads one to the same conclusions. 
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