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Summary: 
We propose to use the Space Weather Modeling Framework (SWMF) to study the state of the heliosphere and the
interplanetary environment for different stages of the Sun through its evolution. The study will include: simulating the stellar
winds of solar analogs at different ages, driven by low-resolution magnetograms now available for significant number of stars;
studying young and active, fast-rotating suns, and examining their flares and superflares by simulating their Coronal Mass
Ejections (CMEs); using both optical and X-ray observations of stars to constrain flaring rates; investigating other possible
dynamic mechanisms to trigger superflares (such as the azimuthal stretching of coronal loops as the result of the fast rotation);
studying the role of CMEs in the solar mass loss rate over time (potentially important for the faint young Sun paradox); and
investigating the cosmic ray/SEP generation, transport, and modulation for different ages of the Sun in quiescent and superflare
conditions. The end result of the project will be a complete, physics-based description of the heliosphere through time and a
general scaling of the interplanetary environment, in which the Earth and the other planets were formed.
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- Investigation Type: Simulations

- Domains: Sun 

- Model Types: MHD 
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