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Research Area 

Analytical & numerical modelling of 
ultra-short ultra-high intensity laser 
matter interaction, charged particle 
acceleration, radiation generation 
(Gamma Ray, THz) and hot electron 
transport. Particle-in-cell & 
Hydrodynamic Simulations. 

Research  
Profile 

Dr. Upadhyay is leading a research group on Numerical 
Simulations of Laser-Plasma Interaction. He has more than 
twenty-five years’ experience in the field of laser-plasma 
interaction. His team is involved in numerical modelling of 
physics of various aspects of laser-plasma interaction using 
radiation hydrodynamic codes as well as particle-in-cell (PIC) 
codes. His research programs focuses mainly on charged 
particle acceleration in the interaction of laser with gas-jet 
targets, metallic targets and novel hybrid targets. His team 
uses radiation hydrodynamic codes like Multi and Medusa 
and PIC codes like VORPAL, EPOCH, PICCANTE, SMILIE and a 
GPU based code PIConGPU 
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