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Recent sophisticated technologies allow to obtain unexpected properties of a particular material by changing of its size (resp. shape) measured now at nanoscaled level. For example, when semiconductor is grown from the supercooled melt with subsequent quenching and annealing such that its size is smaller than the bulk electron delocalization lengths (typically 10 – 100 A), then its certain property is confined and becomes strongly size-dependent. Such “quantum crystals” exhibit electronic, optical or structural properties not present in macroscopic solids of the same composition.


In principle, three types of confined structures are possible: quantum well (crystal size is reduced only in one direction), quantum wire (2D-reduction) and, finally, quantum dot QD (reduction of size in all directions). Due to their size-induced spectacular effects, such nanocrystals are very promising as passive or active nonlinear optical elements [1], as active media in low-threshold, resp. midinfrared diode lasers [2] or they may be applied in a broad class of telecommunication devices [3]. Moreover, they seems to be highly prospective materials in quantum computation applying tunable qubits (= QUantum BITs) interactions on quantum dots within quantum computers [4]. (In this case, the rate of information transfer is limited only by spin polarization effects that is much higher as in the case of ordinary computers).


Since the “quality” of size-induced properties straightforwardly depends both on size and distribution of QD in the matrix, the principal aim of crystal growers is to control and to influence from the outside above parameters (supercoolability of melt, etc.).


In our contribution we show how the minimal (and growable) size of QD can be determined from the optical measurements of absorption spectra. We have used NaCl crystal (playing the role of matrix) dopped by 0.1 molar percents of PbCl2. After quenching at 500 oC and subsequent annealing the PbCl2 – quantum dots are formed within NaCl – matrix due to nucleation. Since the slope of absorption is proportional to the nucleation rate of QD and the saturation value of absorption can be related to the total number of QD, three basic quantities of nucleation process may be determined from the absorption spectra:

· surface energy between QD and matrix (in our case approximately 0.0006 J m-2)

· activation energy of diffusion within NaCl-matrix (in our case approximately 0.4 eV)

· critical size nc of PbCl2 – quantum dot (nc = 6-100 molecules depending on temperature)
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