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With the advent of the chirped pulse amplification techniques high intensity lasers are easily 

accessible in our hand. Different exotic phenomena such as tabletop ion acceleration and high 

energetic ultrafast photon beam generation have been observed through relativistic plasma 

production at high temperatures. The laser gets absorbed through different processes like 

resonance absorption  vacuum heating , hole boring  and  𝐽 × 𝐵 heating  depending on the different 

laser intensity. Although there could be multiple absorption mechanisms applicable, at relativistic 

intensities (I>1018 W/cm2), the most dominant is the 𝐽 × 𝐵 heating mechanism where the fast 

electrons are generated along the laser propagation direction The interaction of intense, ultrashort-

duration laser pulses with matter provides the possibility to generate plasmas at solid-state density 

at high temperatures. The laser transfers most of the energy at critical density surface and because 

of these hot electrons are produced at the critical density surface, these electrons further accelerated 

through different forces like ponderomotive force. Hot electrons have the energy up to few MeV 

and range is higher than the target thickness. These hot electrons while travelling through the cold 

target, it knocked electrons from inner shell and an electron from higher energy shell jumps to 

lower energy shell to fill the vacancy resulting in X-ray production 

In this work, bulk electron temperatures are calculated for thin Cu targets interacting with petawatt 

class Vulcan laser from the K α yield obtained using Highly Oriented Pyrolytic Graphite (HOPG) 

crystals. K-alpha emission studies have been used to probe the bulk electron temperature. A core 

temperature of 30-40 eV extends homogeneously up to ten times the laser focal spot size. A strong 

correlation between the radial distributions of the bulk electron temperature, emission size and 

 K-α yield is observed. Results for the first time confirm variation in bulk electron temperature of 

targets dependent on polarization of the incident laser. We have seen that 𝐽 × 𝐵 heating plays an 

important role in plasma heating for linearly polarized light whereas it is missing in circular 

polarized light. Significant reduction in emission size demonstrating the suppressing global beam 

spread caused by small angle scattering for CP is also discussed for various target thicknesses 

calculated using HOPG and pinhole images. This paper can be important in understanding of 

temperature distributions of electrons within the plasma and their dependency on X-ray 

production.  

 


