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Until recently the effects of particle spin and polarization were often not considered in
high-intensity laser-plasma interactions. However, with the enduring increase in achiev-
able peak intensity, effects of radiation reaction and QED play an increasingly important
role for high-intensity laser plasma interactions when the particles’ quantum parameter
χ ∼ 1 [1]. Here we will elaborate how electron-spin and photon-polarization will be a
relevant subject in high-intensity laser-plasma and laser-beam interactions in the near fu-
ture due to the fundamental QED processes in strong fields being sensitive to the particle
polarization [2].

We will discuss numerical results for various scenarios where spin and polarization
effects have been shown to be relevant, such as shower-like and avalanche-like QED cas-
cades [3]. Emphasis will be placed on possible scenarios for generating spin-polarized elec-
tron beams for future plasma-based high-energy-physics colliders [4]. We will also discuss
a promising experimental scenario to explore how the polarization state of highly linearly
polarized gamma-rays influences their subsequent conversion into electron-positron pairs.
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