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In the last decades, the exploration of increasingly extreme laser-matter interaction regimes has

been made possible by the tremendous progress of ultra-intense laser technology. However,

severe technological constraints are already slowing down the pace of this steady growth.

A recently proposed concept[1] might provide a way forward, allowing for focused intensities

of at least 1025 W/cm2 using existing multi-PW laser technology. The concept relies on laser

interaction with optically-structured relativistic plasma mirrors to generate a train of attosecond

harmonic bursts and focus them down to a spot much narrower than the original diffraction limit.

An intensity of 1025 W/cm2 would represent an enhancement of three orders of magnitude with

respect to the current record[2]. The interaction of such a light source with a target would open

the path for yet unexplored laser-plasma interaction regimes, with possible applications ranging

from the observation of high-field Quantum Electrodynamics (QED) effects[3] to the generation

of high energy particles and the metrology of ultra-intense light sources.

In this contribution we discuss the outcome of a 2D and 3D Particle-In-Cell (PIC) simulation

campaign designed to assess the potential of an extreme light source based on an optically

structured plasma mirror. We also present a realistic targetry solution which should enable the

use of such a light source in an actual experiment. The numerical simulation campaign was

performed on Summit supercomputer, using the state-of-the-art code WarpX[4]. WarpX is an

open source PIC code, developed at Berkeley National Laboratory with a strong involvement

of CEA-LIDYL, and supported by the Exascale Computing project (https://ecp-warpx.

github.io/). To account for the QED effects occurring at very high field intensities, new

QED modules have been developed in the high-performance PIC library PICSAR (https:

//picsar.net/) and have been coupled with WarpX. The optimization of these modules for

GPU-based supercomputing architectures will be briefly discussed.
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