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Initiation of nuclear reactions in ultra strong laser fields
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The results of experimental investigations of nuclear processes in ultra strong fields of laser picosecond plasma were presented. All results were obtained on the 10 TW laser facility “Neodim”.

Over the range of laser intensities 1017(1018, measurements were carried out for neutrons yield as a result of D(d,n)3He reactions in laser picosecond plasma on the surface of deuterium targets (CD)2. Results of measuring allow us to determine the law of similarity for neutrons yield during picosecond laser pulses interact with solid-state (CD)n targets.

Experimental data of neutrons generation on Be target in laser picosecond plasma  at laser intensities 2(1018 W/cm2 were presented.

In contrast to previous measurements tantalum converter was not used for (-quanta generation. Yield of neutrons was 2(103 in 4( steradian per one laser pulse. Simultaneous measurements of hard x-ray energy maximum gave magnitude E(,MAX( 6 MeV, moreover number of that (-quanta were 5(108 in 4( steradian per one laser pulse.

The yield of ( particles in neutronless fusion reactions 11B+p in plasmas produced by picosecond laser pulses with the peak intensity of 2(1018 W/cm2 has been observed. Experiments were carried out on the “Neodim” laser facility at the pulse energy of 10–12 J and pulse duration of 1.5 ps. The composite targets 11B+(CH2)n were used. The yield of 103 (-particles per pulse has been observed. The energy spectrum of ( particles contains two maxima: at 3–4 MeV and at 6–10 MeV. The first of these peaks corresponds to the secondary (12 particles at the decay of the intermediate first excited state of 8Be, whereas the second peak demonstrates generation of (1 particles in the reaction 11B+p with the production of this excited state. Simultaneous measurements of neutrons result in zero yield, which proves the observation of neutronless fusion reactions in our experiments.
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