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Some astrophysical objects (e.g., pulsars) harbor extremely intense electromagnetic fields in their immediate
surroundings. These fields allow for spontaneous and proliferous electron-positron pair creation, generating
what is called a lepton pair plasma. It has so far been impossible to replicate these conditions in a laboratory
setup. The advances of state-of-the-art laser and accelerator facilities achieving intensities on the order of
10%* W/cm? and multi-GeV electron energies enable strong-field QED phenomena to occur. The lowest-
order processes are nonlinear Compton scattering and nonlinear Breit-Wheeler pair creation, ultimately lead-
ing to electron-positron creation. Characterizing these processes is necessary if we want to bridge micro-
and macro-scale phenomena in astrophysical plasmas, such as radiation emission and production of seed
field fluctuations, which can later grow into instabilities and be further amplified. In this work, we present
analytical predictions on how a two-colored high-intensity laser pulse, composed of a fundamental and a sec-
ond harmonic, interacts with a relativistic electron beam. By controlling their relative phase, it is possible
to control the transverse momentum imprinted on the leptons created during the interaction and ultimately
separate positrons from electrons. This can greatly facilitate experimental detection of the out-coming pairs.
The results are confirmed with fully self-consistent particle-in-cell simulations.
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