XXXVII international conference on plasma physics and CF, February  8 – 12, 2010, Zvenigorod.


INFUENCE OF NEUTRON IRRADIATON ON THE CHARACTERISTICS OF LASER PRODUCED PLASMA
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Intense pulsed heavy ion beams have been attracting a lot attention in past few years due to their possible applications in, e.g., materials processing including surface modification, thin film deposition, ablation of solid targets, non-equilibrium plasma production. Such high energy and charge state ion beams also present remarkable interest in fundamental and applied nuclear physics research. An example is the possibility to generate non-equilibrium plasma in a vacuum in order to obtain very high and very fast electric field transients, useful to accelerate ions [1]. Plasma ions can also be used for heavy ion driven plasma research – the production and injection of ion streams into ion sources so that high currents and charge states can be extracted for post acceleration [2]. For the ion implantations it is important to generate high-purity ion beams with various ion species. Recently, a magnetically insulated ion diode has been developed [3] using vacuum arc plasma gun to generate such pulsed metallic ion steams. In inertial confinement fusion scenario the main requirements for the ion source are i) 1013-1014 ions per pulse, ii) long-pulse over 1 µs, and 3) low charge state [4]. These requirements are meet by laser ion sources based on the pulsed laser ablation process [2,5].

In this work using time-of-flight measurements and collector methods we study the effect of target irradiation by neutron beams in proior the interaction of laser radiation with such nuetron irradiated targets on the formation and expansion of plasma ions. We found that structural defects, caused by the neutron irradiation, influence not only on the efficiency of the process of material evaporation and emission of plasma, but also on the ionization and recombination processes taking place at the initial stage of the plasma formation and expansion. We also show the effect of the dose of the neutron irradiation on the threshold of plasma formation from the surface of the target.
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