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In the rapid development of high-power and high-intensity lasers in the world, the maximum 

laser power and intensity will reach O(10PW-1023W/cm2) soon. Extreme Light Infrastructure 

– Nuclear Physics (ELI-NP) is one of the research centers which has the 2 arms of the 10PW 

lasers to create such extremely high-intensity light, and the electron LINAC up to 720MeV to 

create gamma photons of O(~19.5MeV) via the inverse Compton scattering [1].  

Radiation reaction (RR), the back-reaction acting on a radiating electron, has become 

important in laser-plasma science due to the construction of these high-intensity lasers. One 

of its typical predictions is that more than 80% of the electron’s energy is lost in RR in the 

case of beam parameters similar to the ones of ELI-NP [2]. The work was performed in 

purely classical dynamics, however, the importance of the quantum corrections depending on 

laser intensity has been recently suggested [3]. Theoretical models with quantum corrections 

have been proposed by many authors. To investigate this, we plan to examine the RR effect 

by the head-on collision between the high-energy electrons of 720MeV from LINAC and the 

high-intensity laser (>1022W/cm2) at ELI-NP [4].  

In this presentation, we will give the schematic idea of the RR experiment at ELI-NP. 

In addition, we will also show the theoretical model of RR developed, “RR acting on a 

relativistic and Brownian scalar electron”, as the quantization of the Lorentz-Abraham-Dirac 

equation in classical dynamics [5]. 
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