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As plasma accelerators continue to mature, comprehensive simulations of all system components are increas-
ingly essential for interpreting experimental results and designing credible concepts. Capturing the wide
range of relevant physical mechanisms—including complex 3D effects—requires state-of-the-art simulation
tools and seamless integration between them. In this contribution, we present a consistent set of simulation
tools developed and employed at DESY to model the full plasma accelerator chain. This includes the formation
and evolution of hydrodynamic optical-field-ionized (HOFI) waveguides, discharge capillaries, beam trapping
and acceleration in plasmawakefields, as well as downstreamRF andmagnetic beamline transport. Our toolkit
spans open-source codes capable of scaling from laptops to supercomputers—such as HYQUP, Wake-T and
HiPACE++ and emphasizes their interoperability through shared data standards and interfaces. In particular,
we highlight the adoption of the openPMD standard and LASY, a collaborative open-source Python library
for handling laser pulses. We will also showcase production-level studies leveraging start-to-end simulations
and discuss strategies for integrating simulations with experimental data.
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https://github.com/LASY-org/lasy

