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RESONANT INTERACTION OF A LASER PULSE WITH A PLASMA IN A TRANSVERSAL MAGNETIC FIELD
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The strong external magnetic field effects appreciably on the energy input efficiency of a laser radiation into a plasma [1-3]. In the paper [1] it was shown that in the case of extraordinary wave package the ponderomotive force in the cyclotron resonance conditions leads to the generation of the powerful wake wave. The excitation of magnetized plasma oscillations by the gradient of the high frequency pressure of the fixed profile light pulse was considered in [2]. In this case the wave magnetic field modulates the strong external magnetic field which leads to the parametric acceleration of electrons in crossed fields and to the amplification of a charge separation field. The one-dimensional decay of an extraordinary wave was investigated analytically and numerically in the paper [3]. In this process up to 85% of the laser energy transforms into the energy of plasma particles.

In this report it is shown that laser pulses in a strong transversal magnetic field in the regions of the cyclotron and upper hybrid resonances can propagate as envelope solitons. The first type solutions exist in a weakly relativistic low density plasma when the basic soliton frequency is close to the electron gyrofrequency. The electron acceleration at the pulse front is accompanied by the relativistic frequency reduce and wave-particle dephasing. Consequently the electrons coming to the pulse center are shifted to the deceleration phases region and they return their energy to the back edge of the pulse. The second type solitons arise in the dense plasma where the plasma and cyclotron frequencies become comparable.

The numerical simulation of the laser pulse transversal propagation in a magnetized plasma was carried out using the one-dimensional relativistic PIC code. The solitons forming in the resonance conditions was demonstrated which corresponds to the theoretical treatment. The excitation of the powerful upper hybrid wake wave by the short pulse with a frequency close to the electron cyclotron frequency was investigated.
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