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Energetic particles in astrophysical plasmas, both in the heliosphere and in a variety of cosmic

environments, interact with turbulence that is magnetised, intermittent, and inherently multiscale.

Understanding how these turbulent structures govern particle transport and acceleration is key to

interpreting cosmic ray propagation, space weather phenomena, and high-energy radiation

signatures. Here, I report on intial results of our ISSI Team #24-608 that brings together experts in

space plasma turbulence, particle transport modeling, and spacecraft data analysis to develop the

next generation of physically realistic test-particle simulations. These models incorporate

turbulence features constrained by heliospheric in-situ observations from Parker Solar Probe and

Solar Orbiter, as well as numerical simulations resolving coherent structures like current sheets

and flux ropes across broad dynamical ranges. We investigate the role of such intermittency and

structure in modifying classical diffusion coefficients and enabling anomalous transport regimes.

Our approach aims to move beyond idealised turbulence assumptions, providing testable

predictions for particle fluxes and anisotropies in the heliosphere and beyond. These

developments offer new perspectives on energetic particle dynamics across cosmic environments,

with implications for galaxy-scale feedback processes and magnetised turbulence from star-

forming regions to the intergalactic medium.

Powered by TCPDF (www.tcpdf.org)

http://www.tcpdf.org

