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Beam-beam collisions and laser-solid

Interaction in the strong-field QED regime

We present our results of studying quantum electrodynamical
processes under extreme densities and strong electromagnetic
fields utilizing large-scale particle-in-cell (PIC) simulations. This
entails the study of potential experimental configurations like
electron-electron beam collisions, and high-intensity lasers irradi-
ating a solid-state target at an angle to produce an abundance of
y-photons whose decay leads to the creation of electron-positron
pairs. Throughout, a novel solver for Maxwell’s equations, capable
of suppressing the numerical Cherenkov instability, is used.
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Shifted beam-beam collisions
Electron-electron and electron-positron beam collisions are theorized to be a feasi-

Solid-state target
ble way of achieving the tully non-perturbative regime of QED. Introducing a trans-
verse shift between the two colliding beams, the maximum field strength experi-
enced by the respective beams can be optimized [1]. PIC simulations show an
increase of 4.4% in pair yield at a bunch length of 10 nm. With these parameters,
33% of the electrons reach the fully non-perturbative regime.
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disruption
In beam-beam collisi-
ons, the particles are

subject to betatron oscil-

lations. Depending on the
application, minimizing these

oscillations i1s of interest. We have stu-

died the collisions of two cylindrical beams
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with and without QED effects considered [2]. . The rhombi-in-plane (RIP) solver
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