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Quantum radiation reaction in laser–electron-beam collisions T.G.
BLACKBURN, Clarendon Laboratory, University of Oxford, C.P. RIDGERS, De-
partment of Physics, University of York, J.G. KIRK, Max-Planck-Institut fur Kern-
physik, A.R. BELL, Clarendon Laboratory, University of Oxford — The ever-
increasing intensity produced by high power, short pulse lasers has led to substantial
interest into how radiation reaction and QED processes such as pair production will
affect the plasma physics studied in future laser facilities. It is likely that the inter-
action of a laser pulse of intensity > 1023Wcm−2 with another laser pulse1 or with a
solid density target2 will produce copious high energy gamma rays and critical den-
sity electron-position pair plasmas. Recently we have shown3 how an experiment
that could be accomplished in today’s high intensity laser facilities, the collision of
a GeV electron beam with a laser pulse of intensity > 1021Wcm−2, could provide
clear signatures of quantum radiation reaction. These are the increased yield of
the highest energy gamma rays and the broadening in energy of the electron beam,
caused by the stochastic nature of photon emission.
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