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Abstract

The Earth’s magnetosphere exhibits multiscale behavior, spanning a wide range of scales from the
electron skin depth (~ km) to the global scale (200 Rg ~105 km). On the largest scale the global
simulations using the MHD model provide the dominant features of the macro-scale features. On the
shortest scale the electron-MHD and PIC simulations provide the details of the processes, such as
magnetic reconnection, that initiate the meso- and macro-scale phenomena. An integrated approach
based on the two-fluid plasma model can provide a seamless description of the multiscale phenomena
on the micro-, meso- and macro-scales, and can be a framework for the understanding of ESA/Cluster
and NASA/MMS missions. On the other hand the recent approach of data-enabled modeling, based on
the nonlinear dynamical systems theory, yields models which are independent of modeling
assumptions and complements the numerical simulations. The capabilities of numerical simulations to
yield physical insights and of the data-enabled approach to yield dynamical and statistical behavior
complement each other and provide a framework for the understanding of multiscale phenomena in
general.
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