Ultrashort pulsed emission under two-photon excitation of biexcitons in CuCl quantum dots
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Biexciton dynamics in quantum dots (QDs) under resonant two-photon excitation is interesting because a completely inverted population is achieved for biexciton – exciton system. For CuCl QDs, the stable laser emission under the two-photon excitation of the biexcitons was reported [1, 2]. We suggested that the high gain is obtained within a very short time, but the origin of the gain has not been identified.

Here, we have measured the time-resolved photoluminescence (PL) by means of Kerr-gate method with ~1 ps time resolution. Figure 1 shows the time-integrated (a) and time-resolved (b) PL spectra under the two-photon excitation of biexcitons at 15 K. We found a new pulsed-shape PL band (indicated by an arrow) with the time width of ~3 ps, before rising up of free and bound biexciton bands (M and BM). This new band was observed for the first time and it appeared only in the case of the two-photon excitation. Since the photon energy coincides with that of the laser emission of CuCl QDs, the new band can be the origin of the high gain in the ultrafast stage. Detailed analysis of the new PL band and the correlation with the lasing will be discussed in this contribution.
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	Figure 1:  (a) The time-integrated, and (b) the time-resolved PL spectra for every 3 ps, under the two-photon excitation of biexcitons. The excitation power is 0.76 mJ/cm2.
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