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This talk will review the current state of understanding of the electronic and optical properties of the bismide semiconductor alloy, GaAs1-xBix.  This is a new isoelectronic impurity alloy similar to the dilute nitride GaNxAs1-x in that the impurity element is significantly different from the host material in size and electronegativity. The two alloys are complementary in the sense that in the dilute nitride the isoelectronic impurity interacts strongly with the bottom of the conduction band whereas in the bismide alloy, Bi interacts with the valence band and has a relatively small effect on the electron transport properties [1].  Progress on the bismide alloys has been held back by difficulties with incorporating Bi due to its strong tendency to surface segregate and form metallic droplets. However Bi has now been successfully incorporated into GaAs by both MOCVD [2] and MBE [3, 4] with concentrations as high as 10% in the case of MBE [4]. Even though the conditions required to incorporate Bi are anomalous from the perspective of GaAs epitaxy (low growth temperatures and low As overpressure) nevertheless the material shows strong room temperature photoluminescence up to concentrations of at least 5%. Similar to the dilute nitrides, Bi alloying produces anomalously large reductions in the bandgap, 4x larger than with Sb, the next heaviest group V element. As the heaviest non-radioactive element Bi has the largest spin orbit coupling.  The spin orbit coupling is sufficiently large that the bandgap reduction associated with Bi alloying is almost entirely associated with an increase in the splitting of the split-off hole band [5].  The electron spin orbit coupling is similarly increased which is of interest for semiconductor spintronic devices.  
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