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The next few years will see next-generation high-power laser facilities (such as the Extreme Light Infrastruc-
ture) become operational, for which it is important to understand how interaction with intense laser pulses
affects the bulk properties of a relativistic electron beam. As we move to higher laser intensities, we expect
both radiation reaction and quantum effects to play a significant role in the beam dynamics.

At the upcoming field strengths, quantum effects can no longer be neglected and it is expected that the re-
sulting reduction in relative energy spread (beam cooling) at the expense of mean beam energy predicted by
classical theories of radiation reaction will not be observed. Unlike classical predictions, the final properties
of a particle beam colliding with a high-intensity laser predicted by semi-classical and quantum theories of
radiation reaction are highly sensitive to the distribution of energy in the laser pulse. This offers potential op-
portunities to modify or control final beam properties. In addition, longitudinal and transverse contributions
to cooling are no longer equal [1].
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