Grated target reflectivity evolution during laser prepulse irradiation
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The laser-driven experiments are a promising way to produce accelerated particles and x-rays or to reproduce astrophysical phenomena in laboratory conditions. Laser target interaction can be significantly improved by choosing an appropriate target and the temporal profile of laser intensity. For the high performance of the laser-driven experiment, maximal radiation absorption is required. 
In this work, we study the preplasma generation during prepulse target interaction and its influence on the target reflectivity. The prepulse influence on target reflectivity was studied numerically using the FLASH simulation program [1] and analytically using the effective refractive index model and Bloch wave approximation. The laser radiation heats the target and the material is ablated [2]. The preplasma distribution in front of the target for flat and grated targets is shown in Fig. 1 (a) and (b). The numerical simulations show that laser absorption is lower for a grated target than for a grated one (Fig. 1 (c)). The angle of incidence is about 15 degrees, which ensures the best radiation absorption for the grated target. 
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The analytical model predictions are in agreement with numerical simulation results. The reflectivity of the grated target decreases after the preplasma generation. During the preplasma generation its density increases and the reflectivity changes. After the preplasma density reaches critical value the reflectivity increases fast.
Figure 1. Preplasma  evolution during prepulse iradiation in front of flat (a) and grated (b) targets. Reflectivity  evolution  during the irradiation  for flat and  grated tagets (c) and for grat targets  for different angles of incidence (d). Figure reproduced from  [3].
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