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Accelerated alpha-decay under laser exposure of metallic nanoparticles in aqueous solutions of Uranium salts 
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Experimental results are presented on the activity deviations of nuclides of U-238 branching (half-life time of 1 Gyrs) from their equilibrium values under the laser exposure of nanoparticles of Au, Pd, or Ag at peak power of 1010 – 1013 W/cm2 of nano- and picoseconds range of durations in solutions of UO2Cl2 in H2O and D2O. It is found that the laser exposure is accompanied by the emission of non-equilibrium gamma-photons in the energy range 53 – 57 keV with activity that exceeds the background level by a factor 4-5 [1]. The decay time of the gamma-activity of the solutions after the end of the laser exposure is measured. The activity of Th-234 and Pa-234m nuclides after the laser exposure deviates by a factor of 2 compared to their equilibrium values [2]. This deviation is associated with laser-mediated accelerated alpha-decay of U-238 nuclei. Laser exposure of nanoparticles in aqueous solutions of Uranium salts is characterized by high selectivity towards the variation of activities of the isotopes U-238 and U-235. The significant acceleration of the alpha-decay is also experimentally observed for the solutions of artificial isotope U-232 (half-life time of 60 years) with Au nanoparticles. Both the value and the sign of the activity deviation of nuclides depend on the detuning of the laser frequency from the plasmon resonance of the exposed nanoparticles. Possible mechanisms of the phenomena are discussed on the basis of previous works [3,4].
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