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QED cascades
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3D PIC code QUILL
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3D PIC-MC code QUILL
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Extremely strong plane wave interaction with the solid target
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Extremely strong plane wave interaction with the solid target
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Extremely strong plane wave interaction with the solid target
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Cascade mechanism
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Cascade mechanism
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Cascade model
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General simplifications
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Hydrodynamics:

Continuity eq.
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Energy transfer eq.
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Hydrodynamics equations
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Similarity with gas discharge
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Results
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Summary

» For large enough laser intensities (a, > 1500) most of the laser energy is
converted into of e*e- plasma cushion produced as a result of QED cascading.
The cushion plasma efficiently absorbs the laser energy and decouples the
radiation from the moving foil thereby interrupting the ion acceleration.

* The hydrodynamical model is proposed which is relatively simple hence
Incredibly fast: calculating a solution requires minutes compared to tens of
hours using 3D QED-PIC

 The model coincides well with the results of full 3D QED-PIC simulations

thus we argue that our understanding of the process is correct
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