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Interaction between intense laser pulses and material is now the subject of active investigations. Parameters and properties of plasma originating in this interaction greatly depend on the aggregative state of the target medium. Thus, gas tarets are used as well as solid-state ones. The gas jets containing clusters are of great interest, since the laser radiation absorption passes much more intensively in the case of clusters compared with gas due to great density of clusters [1, 2].

The numerical model of clusters formation in an expanding gas jet used by us [3] permits to obtain the temporal evolution and spatial distribution of the clusters parameters (such as sizes, concentration) in such a cluster target. Recently [4] the direct comparison of the computed parameters of a cluster target with ones obtained in experiments have been performed, and a satisfactory coincidence of the parameters in the initial data range under consideration have been achieved.

The using of this model allowed us to explore various regimes of the nozzle flows used in clusters targets forming. The regimes with a sharp condensation shock, as well as ones without the condensation shock, which provide a very low efficiency of the clustering process, have been reproduced. The transition to such regimes without condensation shock in continuous changing of the initial parameters have been explored.

Some regimes of clustering, concerning with low concentration of the condensation centers, are explored too. Such a clusterized medium is produced when the rate of the flow expansion is extremely low. In the further expansion of such a two-phase medium, the clusters grow until the comparatively large sizes (in our computations, the clusters of approximately 1 (m have been obtained). An experiment with such clusters is of interest, because these large clusters are comparable in their size with the laser wavelength (approximately 0.8 (m for the used Ti:Sa laser), and one may expect a qualitative change of the nature of the interaction between the laser radiation and the clusters.

On the other hand, too fast expansion of the clusterized gas with a low clusters concentration can cause the second condensation shock, that goes together with the generation of a large amount of small clusters. Such an effect is observed, for example, in expansion of a free jet into the vacuum.

References

[1] Ditmire T. et al. Phys. Rev. A, 1996, 53, pp. 3379-3402.

[2] Ditmire T. et al. Phys. Rev. Let., 1997, 78, pp. 2732-2735.

[3] Boldarev A. S., Gasilov V. A. Mathematical modelling, 2003, 15, No. 3 (in Russian).

[4] Boldarev A. S., Gasilov V. A., Blasco F., Dorchies F., Stenz C. Experimental and numerical studies of structure of cluster targets for femtosecond laser pulses. In: Proceedings of ECLIM 2002, SPIE Proceedings, in press.

Authors

Boldarev A.S.,
IMM RAS, Moscow, Russia, boldar@imamod.ru
Gasilov V.A., 
IMM RAS, Moscow, Russia, gasilov@imamod.ru
Faenov A.Ya., 
VNIIFTRI, Mendeleevo, Moscow reg., Russia, faenov@yahoo.com
