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Effect of pumping intensities and measurement temperatures on the photoluminescence properties of PbS quantum-dots embedded in oxide glasses were investigated. Glasses were prepared by melt-quenching method and quantum-dots were precipitated in the glass through subsequent thermal treatment. Absorption and TEM analysis proved the formation of PbS quantum-dots. Careful control of the thermal treatment condition tuned the emission bands within 1-2 μm, with the full width at half maximum (FWHM) intensity of > 150 nm. Absorption and emission from the PbS QDs showed much larger absorption and emission cross-section compared to those from Er3+ ions, providing potentials for optical amplification.

       Temperatures and excitation intensities also affected the photoluminescence properties of PbS QDs. First, intensities of the PL increased with time when measured at low temperature (<150K) under the low excitation intensities (photo-brightening). On the other hand, photo-darkening phenomenon was observed with increases in temperatures and/or illumination intensities. In addition, when the excitation irradiance increased from 70 to 850 W/cm2, photoluminescence bands from the PbS quantum dots showed a blue-shift of ~60 meV. At the same time, the values of the full width at half maximum (FWHM) intensities increased from 76 to 117 meV. These changes were due to the increase in the local temperatures induced by the excitation beam. 
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