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Abstract :

The interaction of ulra-intense laser or ultra-iglstic electron beam with the plasmas exposes
variety of nonlinear features having paramount irtgpece in the areas of fast ignition laser fusion,
generation of charge particle beams, bright soofeerays, Gamma-ray flashes and generation of
higher order harmonics, positron emitters for PEds{tron emission tomography), and ultra-high

energy cosmic rays (UHECRS) generation etc. We lexyptored several such novel nonlinear

features in laser/beam-plasma interaction systertisdnalytically and numerically.

First, we have studied the excitation and brea&irag“Khachtryan mode”, a relativistically intense
electron-ion mode in a cold plasma, using fluiddation techniques. To excite the wave, we have
employed a relativistic, rigid electron beam ins&deold plasma. The beam drives a wake wave
(wakefield) which is identical to correspondinghachatryan mode. It is seen that the
excitation eventually breaks after several plaser@ods. The wave breaking time has also been
scaled with the beam-plasma parameters.

In second problem, with the help of fluid and Raetiin-Cell (PIC) simulation techniques, we
have studied the time dependent 1-D pagating localized structures in laser plasma
system. Perturbing the localized stable structweehave observed that the perturbed solutions
form their nearby stable solution by radiatinge tlexcess amount of radiation. Theultes
obtained from PIC simulations show a goadreement with the fluid-results, before
the wave breaks.

Next, we have studied the propagation of magndpolés in an inhomogeneous background
plasmas using fluid simulation techniques. It i®wh that the electron current pulse can be
collimated and guided along a desired path bytalske choice of plasma density profile. We have
also demonstrated that a single electron currefgepcan be bifurcated and send to distinct
locations in a plasma.




