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摘要：We investigate the stability and instability of the magnetic Benard problem with zero resistivity and 

zero heat-conduction in a horizonal strip domain, in which the upper boundary is free and the lower boundary 

is fixed. We establish a threshold $a$ for the stability and instability of the magnetic Benard problem. More 

precisely, if $M_3<a$, then the magnetic Benard problem is unstable, i.e., the convective instability occurs, 

where $M_3$ denotes the third component of the impressed magnetic field. If $M_3>a$ and the initial 

perturbation of the magnetic Benard problem around an equilibrium state satisfies some relations, then the 

magnetic Benard problem is stable and the corresponding global solution enjoys an algebraic decay in time. 

Our stability result partially supports the Chandrasekhar assertion that a magnetohydrodynamic fluid of zero 

resistivity should be thermally stable for all adverse temperature gradients. Similar conclusion also be derived 

for the case of that the both of the upper and lower boundaries are fixed, where the threshold is denoted by 

$b$. We further find that $b<a$, which presents that the non-slip boundary condition on the upper-boundary 

can enhance the inhibition effect of magnetic fields. Moreover, such phenomenon also can be found in the 

stratified magnetic Rayleigh--Taylor problem. 


