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Ultra-intense laser pulse interaction with solid targets changes drastically in the presence of 

low density plasma corona created by prepulses of different nature. Laser pulses propagating 

in low density medium can accelerate electrons to energies higher than ponderomotive 

potential. There exist some experimental investigations where it was shown that preplasma 

influences proton acceleration [1], Kα [2] and bremsstrahlung [3] generation. 

We present the results of experiments on x-rays generation at interaction of ultraintense laser 

pulses with solid 100 μm tantalum targets with preplasma. Studies were performed on 30 TW 

picosecond laser facility at intensities on target of up to 4·10
19

 W/cm
2
. Preplasma was created 

by specially generated picosecond laser prepulse which irradiated target at 1.2 ns before the 

main pulse. Both laser pulses were focused in front of the target at varying distances from its 

surface. 

We measured bremsstrahlung spectrum, Ta Kα yield and laser reflection factor at different 

pulse contrast ratios (with respect to artificial prepulse) and focus positions. It was found that 

increase of the main laser pulse contrast leads to growth of x-ray yield which is accompanied 

by reduction of reflection factor. For every contrast there exists an optimal focus position. 

Highest yield was observed at 10
3
 contrast when laser pulse was focused at ~30 μm in front 

of a target. 
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