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The proliferation of multi-petawatt laser experimental systems around the world is ushering an exciting
era of ultra-intense relativistic laser plasma interaction (RLPI) physics. Soon experiments will be possible
at intensities exceeding 1024 W/cm2. Progress in complex optics manufacturing is also enabling RLPI
experiments with complex polarization states. Here we will discuss three aspects of the interactions
from theoretical and computational perspectives, i) counter-intuitive backward propagation of electrons
generated from the ionization of high charge states of underdense neon gas interacting with ultraintense
radially polarized pulses, with and without radiation reaction, ii) radial and azimuthal polarization state
interaction with overdense hydrogen targets, and how electron and ion acceleration from such targets are
affected by the inclusion of radiation reaction.


