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Numerical analysis of ISKRA-5 experiments on the generation of shock waves in aluminum under exposure to X-ray 
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Numerical modeling of laser and x-ray radiation dynamics in cylindrical boxes (illuminators) was carried out for shock wave experiments conducted previously at ISKRA-5 facility at second harmonics of iodine laser ((=0.66 (m) [1]. In these experiments x-ray temperature was determined by measurements of shock wave propagation formed in test specimen arranged on front side of cylindrical illuminator. We applied numerical code SND-LIRA (which based on sector approximation [2]) for end-to-end modeling of laser absorption on box wall and generation of quasi-thermal x-ray radiation and shock wave propagation in Al test specimen. 

An analysis of the experiments gives us a possibility to determine electron flux limitation coefficient f.  Given f equals to 0.03 enable us to match experimental scaling law of radiation temperature [1] and results of our simulations. Experimental and calculated shock wave velocities are matched too. In the experiment with 6 laser beams (laser energy EL=1380 J introduced in box) shock wave propagation velocity (determined by laser mark) was equals to vf=35±1.6 km/s versus vf=36 km/s in numerical simulation. In the experiment with 4 laser beams (laser energy EL=850 J) shock wave propagation velocity (determined by difference of time propagation through base layer of Al and through an additional small step of Al) was equals to vf=30±3.6 km/s. In numerical modeling we have vf=36 km/s. 
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