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Effective factors on generated terahertz radiation power by the collision of two laser

beams in plasma
Maryam sabernia, Mehdi sharifian* and Fateme shahi
Physics Department, Yazd University, Yazd
* mehdi.sharifian@yazd.ac.ir
Abstract
The interaction between laser field and plasma gives the linear velocity V; to its particles. On the other hand, the
beat of two laser beams and applying the external magnetic field in the plasma produce the ponderomotive force
E,, and F,,, which gives nonlinear velocity v, to the particles at the frequency of w, = w; — w, and the

wavenumber of EO = El + EZ. Using these velocities, the density perturbation equation and the Poisson
equation will arrive at the charge potential equation, which will represent the condition for the generation of the
terahertz wave. By satisfying the condition of (wy > pr), a terahertz wave will be generated with the electric

field profile E”T. The interaction of the terahertz field ET with the wave of the plasma pump, the ponderomotive

force at the frequency ® = wy + wr and the wave number k = kq — ky, will enter the plasma electrons. By
obtaining the terahertz wave current density and solving the wave equation, the terahertz wave amplitudes will
be obtained, and by reaching a parametric equation, the k diagram in terms of w; for three different cyclotron
frequencies will be plotted.
Keywords: Laser-plasma interaction, Ponderomotive force, Terahertz electric field amplitude
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