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           We study the setting up of relativistic ponderomotive nonlinearity when the laser frequency is much 7 

larger than the electron plasma frequency (viz. under dense plasma far away from critical density region). 8 

Brandi et al. [1] have studied the relativistic ponderomotive nonlinearity when the laser frequency is more than 9 

the electron plasma frequency (but near the electron plasma frequency only). Therefore, their approach cannot 10 

be applied to the present case. Using the two fluid approach, the nonlinear dynamics of the plasma oscillations 11 

under the combined effects of relativistic mass variation and ponderomotive force of laser beam has been 12 

derived. We present the numerical simulation for the coupled system of equations governing the dynamics of 13 

laser and plasma oscillations in a collisionless plasma, when the coupling arises through relativistic 14 

ponderomotive non-linearity 15 

          The pump beam has been perturbed by a periodic perturbation that leads to the nonlinear evolution of the 16 

laser beam. The simulation results show quite complex localized structures that grow with time.  The 17 

filamentation of laser beam has been found to vary appreciably with varying perturbation number. It was 18 

observed that the frequency spectra of the plasma oscillations have several harmonics peaks at terahertz 19 

frequencies when the electron plasma frequency is in terahertz range and laser frequency is around 1015 sec-1.  20 

We also presents the semi analytical model that uses the results obtained through numerical simulation for 21 

describing the effect of the nonlinear evolution of the laser beam on the localization pattern and varying number 22 

density. As the beam propagates in the plasma it encounters nonlinearity due to which the beam width parameter 23 

decreases and the beam suffers self-focusing, during the course of time this decrease becomes so prominent that 24 

the natural diffraction starts playing its role thereby leading to defocusing of the beam. Again as time passes the 25 

nonlinear converging terms starts dominating the diffraction term and beam starts to focus, in this way there is a 26 

mutual competition between the diverging diffraction term and the converging term that is a combination of 27 

both the relativistic ponderomotive nonlinearity as well the contribution from density modes resulting in 28 

oscillatory self-focusing of the beam. 29 
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