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Magnetic Fields Control by Single-sided Exciting Coils

Akira EMA, Seiji HAYANO, and Yoshifuru SAITO

ABSTRACT

With the developments of modern magnetic devices such as magnetic resonance imaging, electron accelerator, and
conventional electrical machines, it is essentially required to control the magnetic field distributions. As for various
methodologies have been proposed and implemented for controlling the magnetic field distributions. For example, the
simulated annealing, genetic algorism and probabilistic methodologies are widely utilized for the design of magnetic
resonance imaging.

In the present paper, we try to control the magnetic field distribution at a flat square surface by means of the single
sided flat exciting coils in order to work out a magnetic domain-observing instrument under the controlled magnetic
field distributions. Our designing methodology is reduced into solving for a linear system of equations: Y=CX, where
Y, C and X are the vector consisting of the desired magnetic field components, system matrix whose elements convert
the exciting currents into the magnetic fields, i.e., spatial derivatives of Green function, and exciting current vector to
be evaluated. In most case, the system matrix C becomes an ill-posed singular matrix; this means that we have to solve
an ill-posed linear system of equations.

This paper examines two numerical approaches in order to solve this ill-posed system of equations. As a result, it is
revealed that a simple least squares yields a reasonable solution even though the solutions are available in a limited
physical constraint. Also, we have confirmed that the generalized vector sampled pattern matching (VGSPM, in short)

method yields the reliable solutions under any hard physical constraints. V@
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