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Terahertz radiation generation using beat wave of two Gaussian lasers interacting with
warm, collisional and magnetized plasma with periodic density inhomogeneity

Ali Reza Niknam®, Mohsen Joodaki*, Ali Abdolmaleki', Mahsa Sedaghat', Hossein Saberi™,
Fazel Jahangiri*
! Laser and Plasma Research Institute, Shahid Beheshti University, 1983969411, Tehran, Iran
*corresponding e-mail: ho saberi@sbu.ac.ir

Abstract

A resonant terahertz (THz) radiation generation mechanism in plasma is explored. It is assumed that a
magnetized, warm and collisional plasma with one-dimensional inhomogeneity is irradiated by two Gaussian
laser beams with slightly different frequencies. The magnetic field is considered to be perpendicular to the
plasma density ripples, while the laser beams co-propagate along the plasma inhomogeneity. The
ponderomotive force due to the lasers beat wave in the presence of the external magnetic field along with the
collisional effects and electrons thermal motion induces transverse oscillations of the plasma electrons. The
electrons oscillations coupled with plasma density ripples produces transverse nonlinear current density, which
then emits electromagnetic radiation at THz frequency. Using Maxwell's equations the components of the
emitted light are obtained, that will then be solved numerically to get an estimation of the THz radiation. It is
indicated that the amplitude of the THz radiation increases by increasing the electron temperature, as well as
the external magnetic field strength.
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