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Abstract

A method for determination of the optimal shape of a loop, moving in a magnetic
field with a periodic non-sinusoidal structure, is presented. The optimum criterion is
the maximum of the induced electromotive force (EMF). The equivalent loop shape is
computed by an iterative solution of an isoperimetric variational problem. The
necessary conditions for an extremum are introduced by four-dimensional (4-D)
electromagnetic potentials. Magnetic fields with different non-sinusoidal structure are
investigated.

1. INTRODUCTION

A relative translation movement of a closed loop in a magnetic field with a periodic
non-sinusoidal structure is considered. The optimal shape of a loop /, which is related
to the fixed coordinate system XYZ (Fig.1) and is situated in a plane parallel to YZ,
has to be found. The magnetic field is connected with the moving coordinate system
X’Y’Z’. The magnetic flux density B'(or simply magnetic field) is X’-directed and it
is constant at Y’-direction while it has a non-sinusoidal piecewise-linear profile at Z’-

direction, as shown in Fig.1.
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Figure 1. The form of the non-sinusoidal magnetic field:

[ - optimal shape of the loop , B’ - magnetic field
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