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The determination of electromagnetic wakefields and their impact on accelerator performance is a longstand-
ing challenge in accelerator physics. These wakefields, induced by the interaction between a charged particle
beam and the surrounding vacuum chamber structures, significantly affect beam stability and power dissi-
pation. Accurate characterization of these effects via beam-coupling impedance is crucial for predicting and
mitigating performance limitations. While analytical methods are sufficient for simple geometries, realistic
accelerator components require full-wave, three-dimensional numerical solutions of Maxwell’s equations. In
alignment with CERN’s Open Science initiative, this contribution introduces an open-source 3D electromag-
netic time-domain solver specifically designed for computing wake potentials and impedances in arbitrary
geometries. The solver’s numerical implementation, optimized for CUDA-enabled GPUs, is presented and val-
idated through benchmarks against established commercial codes. By fostering a collaborative framework,
this solver aspires to address emerging challenges in accelerator design.
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