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The effect of external magnetic field on the electron dynamics
in laser-plasma interaction

In this paper, the effect of external magnetic field B, =0-1000 Tin plasma on the

dynamics of electrons resulting from laser-plasma interaction were studied analytically.
By considering two laser intensities 1=10%,10%° w.em? and laser wavelengths

2 =0.35, 0.53 um .The results show that in the absence of magnetic field, electrons are not

able to receive significant energy from the laser, and by reducing the angle between the
electron momentum and the direction of the laser propagation, maximum energy
achievement requires to travel a considerable distance with the laser pulse. While in the
presence of an external magnetic field, the rate of energy exchange between the laser and
the electrons increases. The external magnetic field optimizes the scattering of electrons,
and increases the energy of electrons with a rotational motion along the laser beam. This
energy enhancement is strongly dependent on the external magnetic field and the phase
velocity.

Keywords: Laser-plasma interaction, Cyclotron frequency, Static magnetic field, Phase
velocity.
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1 DLA: Direct laser acceleration
2 Particle-in-Cell
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3 Superluminosity of the wave
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