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��Copper chalcogenides quantum dots (QD’s) are of great interest since the presence of multivalence transition metal (Cu) and variable stoichiometry open many pathways to change their optical properties. In this report, we study transient absorption changes, intensity��dependent transmission, and passive Q-switch operation of sol-gel glasses containing copper selenide (CuxSe) QDs. The mean radius of the QDs studied was about 25 nm with size distribution of 30%. The overall concentration of particles was 1013(1014  cm(3. Figure 1 shows the absorption spectra of different CuxSe QD's glass samples. Oxidation of the CuxSe QD's results in the appearance of the additional absorption band peaked at 1.0(2.2 (m. Its position depends on stoichio�metry coefficient x of the CuxSe compound. The broad absorption bands are attributed to transitions from deep energy levels within the band gap to the quantum-confined electron levels. Transient absorption changes of the CuxSe QDs have been measured with picosecond pump-probe technique. The bleaching recovery ti�me was found to depend on coefficient of stoi�chiometry x and vary from 130 ps to 1.4 ns (Fig. 2).


Transmission T(I0) of the CuxSe QDs glass sam�p�les in dependence on intensity I0 of incident na�no�second laser pulses was measured at the wave�lengths of 1.06, 1.34 and 1.54 (m. The noti�ce�able ble�aching was observed. The best fits to the expe�ri�men�tal data were obtained for IS=2.2 MW/cm2 and (E/(G=0.35 at 1.06 (m (sample  1) and IS=7 MW/cm2 and (E/(G=0.05 at 1.54 (m (sample 2). 


The above described bleaching effect with low absorption saturation intensity makes the Cu2Se- and Cu2+xSe-doped glasses suitable for application in Q�switched solid state lasers. Passive Q�switch�ing of neo�dium laser emitting at wavelengths of 1.06 and 1.34 (m and erbium glass laser at 1.54 (m were obtained. Pulse duration was 100, 90 and 60 ns, respectively.


�EMBED Origin50.Graph���Fig. 2. Bleaching decay for various 


          stoichiometry  x  of  CuxSe.





�EMBED Origin50.Graph���Fig. 1. Absorption spectra of Cu2Se (1)  and Cu2+xSe (2, 3)  nanocrystals


in  the  sol-gel  silica  glasses.











