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Numerical analysis of magnetic fluid especially for fast dynamic phenomena such as the transition among interface
profiles requires rigorous analysis as well as efficient for both fluid and magnetic field even under largely-deformed
interface profiles. In addition to the Magnetic Analysis for General Use (MAGU) used to analyze some dynamic
phenomena together with the Equation for Interface Motion (EIM) for fluid analysis, we have developed another
magnetic analysis based on the Indirect Boundary Element Method (IBEM), where the unknown magnetic po-
tential ¢ and the normal magnetic flux density bz on boundaries are obtained separately through the density of
monopoles on the boundary o. Interface stresses such as the surface tension and the magnetic stress difference,
which are essential for the present analysis, should be validated physically. For this purpose, the relation between
interface stress and interface energy density (RELA) is investigated. On a deformed interface in a two-layered
system under homogeneous vertical magnetic field, we show calculated interface magnetic fields and interface

stresses considering usage of the RELA.
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Fig. 1: (a) Two-layered system. (b) Inner and Outer
Problem in Indirect Boundary Element Method.
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Fig. 2: Discretization of area integral in IBEM.
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Fig. 3: (a) Infinitesimal face elements (FE’s) and vertex
elements (VE’s). (b) Multiple bz’s on sharp edge.
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Fig. 7: Calculated interface quantities. (a): Case of flat
interface. (b)—(e): Case of deformed interface. Right:
Changes in the cross section y=0. (a),(b) left: Mag-
netic field composed from tangential component h; (red
in right) and normal component bz (blue in right) of in-
terface magnetic field. (c): Magnetic stress difference T
(d): Surface tension C. (e): Capillary interface energy
density Uc.
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