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Abstract

During the last three years of joint project, the micro-magnetism-related subjects have been continually
studied in this sub-areas of as follow: magnetization configuration and it’s evolution under external magnetic
field on micro-gtructured permalloy ring devices, dynamic behaviors were investigated through
magnetoresistance measurements; studies on the microstructured tunnel junctions in the multilayer magnetic
films, especially with the ring-shaped devices. With the knowledge accumulated in the past we have
successfully interpreted the reversal behavior in the magnetic tunnel junction rings.

In the first subject, we have thoroughly studied the formation of vortex, onion, and metastable states in the
permalloy ring devices. Furthermore, the dynamic behavior of magnetization subjected to external magnetic
field has also been investigated through magnetic force microscopy and magnetoresistacne measurements. The
size dependent of the domain configurations as well as the transition fields of vortex-to-onion and
onion-to-vortex have been worked out in terms of the ring diameter, linewidth, and the thickness. Best of all,
we have also studied the ring magnetization reversal by using current-induced magnetic field, i.e. with a current
running through the ring center, which may offer an alternative and as best way of read/write technique in the
field of magneto-resistive random access memory.

We have, for the first time in the world, reported the ring-shaped magnetic tunnel junction. The main
subject is to work out the reversal behaviors that may give us a better idea of further applications out of this
subject. Indeed, the multiple meta-stable states occurred in the reversal regions have shown promising potential
for ultrahigh density of magnetic storage.

Keywords: Micro-magnetism, permalloy ring, magnetic tunnel junction, magnetization reversal
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