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Radiation Reaction, in other words, the force that a charged particle experiences when ra-

diating upon acceleration by an EM field is one of the most fundamental unsolved problems

of Quantum Electrodynamics. Classically, perturbatively and under some approximations the

equation of motion is of the particle is well known and understood, however a general solution

which may be applied in high intensity field interactions is still unknown.

In this talk, evidence of strong Radiation Reaction effects is presented. The presented work

is the result of an experimental campaign which was composed of a fully optical setup. Two

lasers were used in the experiment, one for acceleration via the Laser Wakefield Acceleration

mechanism and one for the high intensity interaction. In this way, high energy electrons (of

energies up to 1.8 GeV) were made to interact with a laser approaching 1021 W/cm2. The

result of this was the observation of Compton Scattering and radiation friction, average electron

energy losses of up to 30% through their interaction with the laser.

Electron spectra obtained after interaction were then compared with simulations of increas-

ing degrees of approximation. The perturbative take on the equation of motion failed to repro-

duce the experimental findings, whereas the classical, quantum and single particle were, within

uncertainty, more successful. The non-perturbative nature of the regime of intensity accessed

makes this experiment the first of its kind and it paves the way for similar experiments to be

carried out in the next generation of high power laser facilities, with the common objective of

better understanding this hitherto elusive phenomenon of physics.

44th EPS Conference on Plasma Physics O5.218


