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Magnetohyrodynamic instabilities in planar and cylindrical 

liners 
     

When a fluid slab of a finite width is accelerated in vacuum, one interface is subjected to the 
Rayleigh-Taylor instability (RT) while the other interface is stable, intuitively.  If the acceleration is 
provided by a magnetic pressure, the instability is known as the magneto-Rayleigh-Taylor instability 
(MRT). MRT, because of the presence of magnetic fields, is necessarily anisotropic on the interface.  
This anisotropy is markedly different from the conventional RT that is driven by a kinetic pressure. 
MRT is important to peta-watt pulsed-power system development, wire-array z-pinches, magnetized 
target fusion, equation-of-state studies using flyer plates, and in the study of crab nebulae. This talk 
outlines our extensive study of MRT in the planar slab, and in a cylindrical liner in which the kink and 
sausage mode may also come into play.  From the exact dispersion relation, we examine various issues 
including anisotropy, feedthrough, and coupling of MRT, sausage, and kink mode.  We identify 
several stages of MRT-sausage-kink mode evolution on the magnetized liner inertial fusion (MagLIF) 
experiments at the Sandia National Laboratories. The persistence of the observed helical structures on 
MagLIF is interpreted in terms of non-axisymmetric eigenmode.  Effects of shocks are simulated.    
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