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Abstract Motivated by the enhanced magnetic properties of Mg-codoped GaMnN ferromagnetic
semiconductors, Be-codoped GaMnAs films were grown via molecular beam epitaxy with varying Mn flux at
a fixed Be flux. The structural, electrical, and magnetic properties were investigated. GaAs:(Mn,Be) films
showed metallic behavior while GaAs:Mn films showed semiconducting behavior as determined by the
temperature dependent resistivity measurements. The Hall-effect measurements with varying magnetic field
showed clear anomalous Hall effect up to room temperature proving ferromagnetism and magnetotransport in
the GaAs:(Mn,Be) films. Planar Hall resistance measurement also confirmed the properties. The dramatic
enhancement of the Curie temperature in GaMnAs system was attributed to Be codoping in the GaMnAs films

as well as MnAs precipitation.
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Fig. 1. Temperature dependent resistivity of the Be-doped
GaAs, Mn-doped GaAs, and Be and Mn-codoped GaAs layers.
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Fig. 2. (a) Hall resistivity measured on a GaMnAs layer
(sample M840) at various sample temperatures. Anomalous
Hall effect is clear for temperatures less than 80 K. (b) Planar
Hall resistance measured with varying the angle between
magnetic field and current.
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Fig. 3. (a) Hall resistivity measured on a Be-codoped GaMnAs
layer (sample BM840) at various sample temperatures. (b) The
anomalous Hall effect measured on BM840 reveals room
temperature magnetotransport with hysteresis.
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Fig. 5. (a) 6-20 XRD patterns for M840 and BM840. The
possible phase identification of the precipitates is made. (b)
Temperature dependent magnetization measured on M840 and
BM3840.
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