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Rationale: Prof. Kumar is an internationally renowned high intensity laser–plasma interaction 
experimentalist with several breakthroughs in understanding giant magnetic fields in these plasmas, 
their turbulent behavior, relativistic electron transport in hot, dense matter, ultrafast plasma 
dynamics and in devising ultra-bright radiation sources. 
 
Talk Title: Relativistic electron physics in ultrahigh intensity laser plasma interactions 
 
Short abstract: We address one of the most important problems of high energy density science 
namely, the transport of relativistic, mega-ampere, femtosecond electron pulses through dense 
matter (solids). We review the progress made so far and present our recent experimental and 
theoretical studies of the instabilities that the transport experiences, the creation and turbulent 
evolution of giant magnetic fields and the ultrafast mapping of the electron transport by monitoring 
emission created by these electrons, employing picosecond time gates. We will attempt to foresee 
where these studies may be headed. 
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