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We studied high—quality T-shaped GaAs studied quantum—wire lasers by cleaved-edge
overgrowth in molecular-beam—epitaxy, demonstrate their low—threshold lasing
investigated lasing and basic optical properties quantitatively, to examine advantages
and performances predicted by seminal theoretical proposals. We fabricated
current—injection 15-period quantum—wire lasers with a vertical p—n junction geometry,
an inverted current—injection 15—period quantum—wire lasers with an inverted p—n junction
geometry, current—injection 20-period quantum-wire lasers with a parallel p—n junction
geometry, undoped and n—type-modulation—doped single quantum—wire lasers, and other
laser devices. We made current injection and optical pumping to the sample devices
generated charge—neutral and charge—imbalanced electron—hole carriers
their lasing properties, gain spectra, and peak gain quantitatively. We compared the
experimental results with quantitative calculations on the basis of semiconductor Bloch
equations, and obtained good agreements in peak gain values and overall gain spectra
except for the low energy tail structures
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