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Abstract
This thesis makes an important contribution to the field of laser interaction with
magnetized plasma. The study examines new laser energy absorption schemes aided
by the application of an external magnetic field. These absorption schemes are
essentially premised on the generation of electrostatic fields in the plasma, which
ultimately transfer their energy to particles. The role of ponderomotive force (both
longitudinal and transverse) and diamagnetic effects due to plasma inhomogeneity
for the generation of electrostatic waves has been studied. Some other interesting
and novel features of the magnetized regime have also been explored. This includes
the demonstration of parametric processes such as the Brillouin scattering in the
context of magnetized plasma response.

Furthermore, the transparent propagation of the incident radiation in plasma at
extremely strong magnetic field strengths (where both the electron and ions display
magnetized response at the radiation frequency) has been demonstrated. Though
such strong magnetic fields are not available in the laboratory, their presence in
an astrophysical context is plausible. These studies have been performed with the
help of the Particle-In-Cell (PIC) simulations technique using OSIRIS-4.0 and the
EPOCH-4.17.10 platform.
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