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Acceleration with self-injection and all-optical
radiation sources at LNF
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Laser-plasma acceleration of electrons is currently being explored worldwide as a possible future alternative
to conventional accelerators.
In themean time, existing approaches for accelerating electrons at relativistic energies using compact schemes
and relatively high power lasers are being considered for a range of studies aiming at fundamental and applied
research.
Among these, the possibility of exploring fundamental open issues of electrodynamics, including radiation
reaction effects on accelerated electrons, can be combined with the opportunity of generating bright γ-ray
radiation via Thomson and inverse Compton scattering in an all-optical configuration.
A programme has been established at LNF within the Sparclab infrastructure which is dedicated to the explo-
ration of these issues , starting from the generation of a reliable source of relativistic electrons using laser-
plasma acceleration with self-injection in gases and aiming at the establishment of a unique experimental con-
figuration in which interaction of laser-accelerated electrons with intense laser pulses occurs at the highest
possible electromagnetic field intensities to explore inverse Compton and to demonstrate the use of scattered
γ-rays for applications to material sciences and astrophysics. An overview of the underlying physics and a
description of the current state of the programme will be given in the presentation.
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