Synergies between astrophysical, space, laboratory,
and fusion plasma physics:
Turbulence and Kinetic Processes

1) What are your research interests in the area of turbulence

and kinetic processes?
2) Where do you see synergies between your research and

the other plasma-physics communities?

Kristopher G Klein, Lunar and Planetary Laboratory, University of Arizona,
kgklein@arizona.edu



Field Particle Correlations (FPC) What "Heats"™ Plasmas?

We manipulate the Vlasov Equation to extract the term responsible for energy transfer between fields & the VDF:
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How is the Solar Wind
Parker Solar Probe (PSP)|  Accelerated and Heated?

E20

Launched in 2018, PSP has measured the near-Sun solar wind, reaching 9.86 R,
sampling below the Alfven surface (V,=V,,) and observing the in situ acceleration of the
solar wind. (Rivera et al 2024, Halekas et al 2024, review in Raoufi et al 2023),

The ion and electron VDFs are far from local
thermodynamic equilibrium. They exhibit anisotropies,
secondary populations, and non-maxwellian features,
varying with Vsw, radial distance, and plasma conditions.
What drives these features and what role they play in
solar wind’s evolution are open questions.

The transition from low to high
B, high to low cross helicity, and
sub to super Alfvenic; these
transitions impact the system’s
turbulence and heating.
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lon-Scale Waves are abundant,

f (https://zenodo.org/records/17539353) and play a role in the

breaking)

system’s thermodynamics (e.g. helicity barrier, cyclotron

Synergies: PSP Observations serve as a well
diagnosed model for magnetic dominated plasmas, as
well as systems transitioning regimes.



https://zenodo.org/records/17539353
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ALPS| How Do Non-Maxwellian VDF Impact Plasma Response? ;1= 0
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The Arbitrary Linear Plasma Solver is a parallelised numerical code that solves o
the Vlasov-Maxwell dispersion relation in hot (even relativistic) magnetised o
plasma. ALPS allows for any number of particle species with arbitrary s
gyrotropic velocity distribution functions (VDF) supporting waves with any S
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The HelioSwarm Observatory:

HelioSwarm What is the Multi Scale .
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