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Uncovering the physics of processes such as quantum radiation reaction and photon-photon
pair production remain some of the biggest challenges of experimental investigations in the
realm of high-field Quantum FElectrodynamics. The experimental limitations in the
conventional dual beam all-optical setups which are standard to study these phenomena' are
reviewed. Particular emphasis is made on the topics of spatial-temporal overlap of laser
beams and how this translates to particle-laser synchronisation, spectral range and
reproducibility of conventional laser wakefield accelerators®, and the difficulty of measuring
the products of extremely low cross-section events. Potential solutions for these problems

and how they can be implemented in both current and prospective laser facilities are outlined.
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