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Modelling of characteristic x rays generation by femtosecond laser pulse interacting with spherical clusters

Kostenko O.F.
Joint Institute for High Temperatures RAS, Moscow, Russia, e-mail: olegkost@ihed.ras.ru
Enhancement of K-alpha yield from the planar solid coated with wavelength-scale spheres was demonstrated in the experiment [1]. We present the model for calculations of characteristic x-ray yield against laser pulse energy and angle of incidence, taking into account cluster size. Average energy and number of hot electrons at nonrelativistic intensities were calculated in accordance with Brunel model [2], applicable if the amplitude of electron oscillations is small in comparison with cluster radius. Structure of driving electric field at the cluster surface was evaluated according to Mie’s theory [3]. The pump depletion was taken into consideration by means of absorption cross section computation.

It is shown that, within the limits of the theory applicability, K-alpha yield decreases with increase of cluster radius for ρ = k0R > 1.5, with k0 being laser wavenumber (Fig.1). Increase of K-alpha yield with rise of hade is the most pronounced for ρ = 1.5 (Fig. 2).

The work was supported by RFBR (Project No. 07-02-92160-CNRS).
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	FIG. 1. The Kα yield from copper target vs laser pulse energy (angle of incidence 30º, wavelength 0.8 μm, focal spot diameter 10 μm, pulse duration 40 fs).
	
	FIG. 2. The Kα yield from copper target vs angle of incidence of p – polarized laser pulse with energy 7 mJ and constant intensity.
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