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A compact coaxial plasma gun has been utilized to launch supersonic plasma jets into both 

vacuum and a lower density background magnetized plasma.  The background plasma is 

generated by a large-scale helicon source.  The magnetic Reynolds number, Rm, of the jet is ≥ 

100, so that magnetic advection dominates over magnetic diffusion.  The jet ram pressure, 

ρv2/2 > B0/2μ0, the background magnetic pressure, so that the jet can easily penetrate the 

background B-field.  Here ρ and v are the jet mass density and velocity respectively, B0 is the 

background magnetic flux density, and μ0 is the permeability of free space.  Plasma dynamics 

have been characterized by B-dot and Langmuir probe arrays, as well as high speed 

multi-frame imaging.  Jets are found to form a global helical magnetic configuration 

consistent with a Bennet equilibrium.  When injected into vacuum, the jet rapidly develops 

an m = 1 kink instability, as verified by imaging and detailed B-dot measurements, consistent 

with the Kruskal-Shafranov instability criterion, q(a) = 2πaBz/LBφ < 1, where q is the safety 

factor, a and L are the jet radius and length respectively, and Bz and Bφ are the axial and 

azimuthal flux densities in the jet frame, respectively.  In contrast, when the jet is injected 

into background magnetized plasma, it is found to be much more stable, as indicated by 

significantly longer jet length and lifetime.  Contrary to initial expectations, magnetic probe 

measurements show that q(a) drops in this case, so that the jet should actually be more kink 

unstable.  However, it is also found that a radially-sheared axial velocity profile develops, 

which is sufficient to provide flow shear stabilization.  It is found that magnetic tension at the 

jet edge, which emerges as the jet displaces the background B-field, results in a reduction of 

axial edge velocity, and a corresponding velocity shear.  This observed process may have 

bearing on the problem of stability of astrophysical jets. 
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