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Abstract:

Ever since the Nobel Prize winning invention of the chirped pulse amplification technique in 1985,
ultrashort high power lasers have been developed and applied to strong field physics research. At
Center for Relativistic Laser Science (CoRelS), ultrahigh power lasers have been developed for the
investigations of relativistic laser-matter interactions, laser-driven charged particle acceleration,
laboratory astrophysics, and strong field quantum electrodynamics. CoRelLS has upgraded its PW laser
beamline to a 4PW laser in 2017 [1] and achieved the record-breaking laser intensity of 1022 W/cm? in
2021 [2]. By applying the laser wakefield acceleration, we have produced multi-GeV electrons and
used them for exploring nonlinear Compton scattering for the research of strong field quantum
electrodynamics (QED) phenomena, predicted to occur in astrophysical objects, such as supernova,
magnetar and black hole. In this presentation, after introducing the basic principle and optical
structure of the CoRelS PW laser, the strong field research program at CoRelLS will be explained.
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