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Primary objectives of the project
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Provide a phenomenological framework for solar
wind turbulence at kinetic scales based on
Langevin equation
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Use the model for making predictions on typical
statistical quantities investigated in the field of
turbulence, e.g, scaling exponents of structure " "
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Milestones

The selection of suited high-resolution data intervals for the
developing of the project as been completed

The Python code for modeling plasma turbulence through
Langevin equation has been finalized and it has been used in
a recent work https://doi.org/10.3390/atmos14091466

The first test of the Langevin modeling of kinetic scales on
indpendent data samples from both spacecraft observations
and numerical simulations has been published
https://doi.org/10.1103/PhysRevResearch.5.L042014

The exploration of the stochastic thermodynamics application
to solar wind, constituting the second part of this project, has
begun, and first results have been submitted for publication
to Astrophys J Lett
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Deliverables and future activities

Invited Talks

XVIII Encuentro de Fisica, Oct 15 - 20 2023, Quito, Ecuador
CMD30 - FisMat, Sep 4 - 8 2023, Milan, Italy
IUGG, Jul 11 - 20 2023, Berlin, Germany

Isradynamics, March 7 - 14 2023, Dead Sea, Israel

Conferences Potential Issues
AGU 2023, San Francisco, abstract ID 1404723 Lack of reliable high-frequency measurements of
Societa Italiana di Fisica Statistica, Jun 21 - 23 Jun 2023, Parma, Italy Eéa[;;n\sisgrameters (e, velocity and density) in
EGU General Assembly, 23 — 28 April 2023, Wien, Austria
Workshop on Plasma Astrophysics, Nov 14 - 18 2022, Arcetri, Italy

Publications Future Activities

Test and generalization of the Python codes
developed for Langevin modeling and stochastic
entropy analysis

S Benella, M Stumpo, G Consolini, et al., (2022). Rend. Lincei-Sci. Fis., 33(4), 721-728.
https://doi.org/10.1007/512210-022-01108-2

S Benella, V Quattrociocchi, E Papini, et al,, (2023). Atmosphere, 14(9), 1466
https://doi.org/10.3390/atmos14091466

S Benella, M Stumpo, T Alberti, et al., (2023). Phys. Rev. Research 5, L042014
https://doi.org/10.1103/PhysRevResearch.5.L042014

Publication of final results obtained in the context of
the project

Presentation of results to international conferences
to disseminate results and forster possible
M Stumpo, S Benella, T Alberti, et al., submitted to Astrophys. J. Lett. international collaborations
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