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   A simple method of quantum dot’s (QD) nonlinear transmission measurement using the train of variable intensity picosecond laser pulses has been utilized. The mode-locked 
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= 1.165 eV, single pulse duration about 30 ps) and its second harmonic was used for two- and one-photon resonant excitation of 
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 main exciton transition of CdSe/ZnS QDs with 2.6±0.4 nm radius. The axial period of 12-15 pulses in the train was 7 ns.  The energies of transmitted pulses through the sell with colloidal solution of CdSe/ZnS QDs in toluene and the energies of corresponding exciting pulses were measured simultaneously using optical delay line (
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= 3 ns) and photodiode operated in the linear regime. Photodiode was coupled with fast-acting oscillograph. The time-resolution of the system was about 1 ns. The measured pulse duration of single pulses didn’t vary at least in the first part of the train of pulses. Special aperture was placed behind the cell with QDs. This technique has allowed to define the sign and magnitude of nonlinear refraction as well as nonlinear absorption (the case of open-aperture – collecting all the transmitted light on detector) measuring the transmission of corresponding laser pulses in the train.

   The observed nonlinear transmission and refraction of colloidal CdSe/ZnS QDs in the case of two-photon resonant excitation of the lower optical transition has been explained by two-photon absorption and self-defocusing effects. The measured value of two-photon absorption coefficient of the sample with the QD’s density about 
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) is comparable with 
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  of the bulk CdSe. The observed self-defocusing effect arises due to the change of refractive index upon the intensity of the input laser pulses 
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. The nonlinear refractive index change may be attributed to the refraction that arises due to bound electrons (fast nonlinearity) and due to refraction from carriers generated by two-photon absorption. 
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allows to estimate the third order nonlinear susceptibility of colloidal solution of CdSe/ZnS QDs: 
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. It is an order of magnitude higher than 
[image: image12.wmf])

3

(

c

 of the bulk semiconductor. Probably, it is associated with resonant increasing of 
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 in QDs.

   We have explained the peculiarities of the observed dependence of colloidal CdSe/ZnS QDs transmission upon the intensity of input laser pulses in the case of one-photon resonant excitation of 
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 optical transition – the linear transmission at low intensity is replaced by nonlinear increasing and then decreasing of transmission at intermediate intensities and by nonlinear increasing of transmission at high intensity – by saturation effect (state filling) of two-level system with variable saturation parameter (saturation intensity). The saturation parameter depends upon the lifetime of the excited state:
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, while at high excitation due to Auger–recombination
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is the number of electron-hole pairs excited in QD). 

   The colloidal solutions of CdSe/ZnS QDs may be applied as effective nonlinear media in optoelectronics: saturable absorbers, optical switches, optical limiters, etc.
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