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Ferromagnetic III-V semiconductors offer a variety of new possibili-
ties by combining semiconducting properties with magnetic cooperative
phenomena [1]. Because of the hole-mediated ferromagnetism, one can
turn on and off ferromagnetic phase isothermally and reversibly without
changing temperature through electric field control of carrier concentra-
tion in a temperature range close to the transition temperature TC [2]. At
lower temperatures, one can electrically modify coercive fields at which
magnetization reversal takes place [3]. We have thus shown that in a class
of ferromagnetic materials, magnetic properties can be electrically con-
trolled just like conductivity of semiconductors can be altered by electric
field effect. We have also shown that electrical current driven domain wall
motion in a lithographically defined area of ferromagnetic III-V semicon-
ductor structures occurs at current density much lower than the metallic
counterparts [4]. The results of current induced magnetization reversal in
nanoscale magnetic tunnel junctions in these material systems will also
be reported [5].
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