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ABSTRACT: Astrophysical outflows are ubiquitous across a wide range of scales in the
Universe. Regardless of their morphology—ranging from collimated jets to quasi-spherical
bubbles—they are characterized by strong shocks and turbulence, which provide efficient
sites for the acceleration of high-energy particles.

In this talk, | present models in which diffusive shock acceleration plays a central role in
energizing particles within such outflows. | discuss applications to bubbles inflated by young
massive stellar clusters, starburst galaxies, ultra-luminous X-ray sources, and ultra-fast
outflows in active galactic nuclei, as well as to collimated, sub-relativistic jets from
protostars, microquasars, and Seyfert galaxies.

Finally, | outline the associated multi-messenger implications, including the production of
high-energy photons, neutrinos, and escaping cosmic rays

COMMENT:

If my contribution is accepted, | will adapt the presentation to the time available. | will either
highlight the main features of the acceleration and transport models—focusing on wind
termination shocks in bubbles and recollimation shocks in jets—and outline their multi-
messenger implications, or provide a more detailed discussion of the broad class of sources
to which these models have been applied.
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