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A Set of Evolution Equations for the Coupled System of Magnetic Field and Fluid
and Its Solution
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For the dynamic analysis of the free surface of magnetic fluid with large and complex deformation, a set of
evolution equations are established for the coupled system of the magnetic field and fluid velocity. These fields are
considered analytic, prepared in the Flat Space, mapped conformally into the Real Space through an analytic
function described by the inclination angle # and the contraction rate 7, and lead the dynamic and kinematic
boundary conditions on the free surface to the above equations, to be solved for 6 and the tangential velocity Vx.
The evolution from the modified stationary solution as the initial free surface was traced to be reasonable.
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Fig. 1: Cases to be analyzed by the present method:
(a) multivalued shape of the free surface and (b) lines
of magnetic force or streamlines crossing the free surface
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tential, complex magnetic field and complex velocity in

Flat Space and Real Space
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Fig. 3: Point X on the real axis for the Hilbert trans-
form of f(Z) +ig(Z) analytic in Z
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stress (X-Force:V), inclination angle, contraction rate
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