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LOW FREQUENCY TRANSIENT RADIATION OF A SHORT LASER PULSE AT THE VAKUUM-PLASMA BOUNDARY
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As it was shown for the first time in [1], a charged particle, crossing an interface between two media, emits electromagnetic radiation, which was named as transient one. The possibility of a transient radiation from laser pulses, crossing a boundary of nonlinear electro-optical media, was first discussed in [2]. Recently the problem of transient radiation produced by short powerful laser pulses, crossing a boundary of plasmas, begins to attract a considerable interest. This radiation was measured in the experiment [3] and the corresponding theory was elaborated in [4-6]. The physical mechanism, presented and discussed in these publications, is due to transient radiation of plasma electrons trapped and accelerated in the wake field generated by the laser pulse in plasmas.

In this paper we present and investigate the another physical mechanism for generation of low frequency transient radiation at the interface of vacuum-plasma. In considered case the generation of electromagnetic waves is due to a vortex current, which is excited the ponderomotive force of the laser pulse at the plasma boundary. The spectral, angular and space-time features of the transient radiation are investigated. It is shown that the properties of the radiation depend essentially on pulse duration. The laser pulse with duration of the order or less of the plasma oscillation period emits the transient radiation, which lasts during the time longer than pulse duration and has the carrier frequency around the plasma frequency. The laser pulses with duration exceeding the period of plasma oscillations generate the transient radiation only during they cross the boundary. In this case the transient radiation has the form of a pulse, which duration is comparable with laser pulse duration. For typical parameters of modern laser-plasma experiments, the frequency of transient radiation corresponds to terahertz range and the power can reach of the MW level.
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