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The radius of the stability ball of laminar flow between parallel planes
in the presence of a coplanar magnetic field

LI ZiYi XU LanXi®

(College of Mathematics and Physics, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; We consider an incompressible fluid layer with infinite horizontal uniform viscous conductivity, in which
the medium adjacent to the fluid is non-conductive and the interlayer is in a coplanar magnetic field. Two previous
papers in the literature have studied the nonlinear stability of the laminar solution of this problem by defining differ-
ent generalized energy functionals, and obtained sufficient conditions for the stability of the laminar solution. In this
paper, the advantages and disadvantages of different generalized energy functions are compared by comparing the
radius of the stability ball for the two generalized energy functions employed in the previous two papers. It is found
that the coplanar magnetic field will reduce the radius of the stability ball in one case, but will not affect the radius
of the stability ball in the other case.

Key words: plane parallel shear flow; energy functional ; nonlinear stability
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