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Investigation of Dissipation-diffusion on the Fine Structures of the
Turbulent Current Sheets in Solar Flares/CMEs

MA Zhikuo'>*#*, FU Zehua''>** LI Yan'**, ~ZHAO Yang>®, LI Yongbing>®,
WANG Wu’, YAN Hui®, ZHONG Yingg , ZHU Bojingl’z’“’g

(1. Yunnan Observatory, Chinese Academy of Sciences, Kunming 650216, China; 2. School of Astronomy and
Space Science, University of Chinese Academy of Sciences, Beijing 100049, China; 3. Center for Astronomical
Mega-Science, Chinese Academy of Sciences, Beijing 100012, China; 4. Yunnan Key Laboratory of Solar Physics
and Space Science, Kunming 650126, China; 5. College of Earth and Planetary Sciences, University of Chinese
Academy of Sciences, Beijing 100049, China; 6. Key Laboratory of Computational Geodynamics & Key Labora-
tory of Earth System Numerical Modeling and Application, Chinese Academy of Sciences, Beijing 100049, China;
7. Computer Network Information Centre & National Supercomputer Center, Chinese Academy of Sciences, Beijing
10083, China; 8. National Supercomputer Center in Guangzhou, Sun Yat-sen University, Guangzhou 510006,
China; 9. State Key Laboratory of Space Weather, National Space Science Center, Chinese Academy of Sciences,
Beijing 100190, China )

Abstract: Solar flares/CMEs, essential to understanding the energy conversion from magnetic energy to plasma’s
thermal, kinetic, and nonthermal energies, are the fundamental source of space weather disasters. The turbulence-
induced dissipation-diffusion under different hydro-dynamic-kinetic coupled scales by considering the turbulence-
resistance-induced self-generated organization and the turbulence-viscosity-induced self-feeding-sustaining, is far
more significant than classical viscosity and resistivity, generating two fully coupled mixed dissipation processes.
Here, we review the turbulent viscous dissipation and turbulent resistance dissipation during the fine-structure evo-
lution process of fractal turbulent large temporal-spatial current sheet theoretical model from theoreyical, obser-
vational, and simulation perspective. First, we summarize various classical large temporal-spatial current sheet
theoretical models and introduce their research progress and applications in turbulence-induced viscous and resis-
tive dissipation-diffusion fields. Then, the latest developments in turbulent dissipation are summarized. Finally, the
discussion and outlook highlight several issues that need to be addressed urgently in the future research.

Key words: large temporal-spatial turbulence fractal current sheet; turbulence-induced visicosity dissipation-diffusion;

turbulence-induced resistivity dissipation-diffusion; mean-field theory
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