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Interaction between intense laser pulses and gas jets is now the subject of theoretical and experimental research. One of the most interesting cases is that when the gas jet contains the clusters (droplets or crystal) with very high (in comparison with gas) density [1, 2]. The main attention of the authors was paid to behavior of the clusters under the influence of the laser pulse, and the process of forming of the clusters is beyond the scope of these papers. To evaluate the parameters of the clusters which have been situated in their experiments, they used the empirical theory developed by Hagena [3, 4, 5] and the special experiments with Rayleigh scattering [1]. Some summary of the studies of clustering one can find in [6].

These approaches permit to evaluate the conditions of clusters forming, the average size of a cluster and the concentration of clusters, but they don't consider in details the processes taking place in gas jet. In particular, the obtained parameters concern with the whole gas jet, while there is no information about their spatial and temporal distribution. Meanwhile, some experimental results can be explained only using the detailed information about the spatial clusters distribution, which can be obtained from the modelling of the processes taking place in a jet.

In present work, we show that the detailed investigations of the two-phase gasdynamic processes in the nozzle forming jet permit to obtain the spatial distribution of cluster parameters, to take into account the shape of the nozzle and to explain some experimental results. We used the approach called ``moments method'' which was developed mainly for investigations of wet water steam flows in nozzles and turbine cascades.

According to the conditions of our experiment, we consider the gas at low (initial) temperatures which doesn't contain ions. So, the origination of condensed phase (we shall consider here the liquid phase) takes place due to density fluctuations in supersaturated gas (spontaneous condensation).

The work in its part concerning with mathematical modelling is supported by RFBR, project 00-01-00562.
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