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Abstract: There is still considerable ambiguity in the exact structure, 
composition, and thermal profiles of ice giant planets Uranus and Neptune. While 
these planets are assumed to be primarily composed of complex mixtures of water, 
methane, and ammonia, known as planetary ices, the material properties of these 
mixtures are poorly known. As a result, there is no interior model of Uranus and 
Neptune based on material properties which adequately matches observed heat 
fluxes, magnetic fields, and gravitational fields simultaneously. Moreover, studies 
of the geodynamo which generates Uranus’ and Neptune’s strange magnetic fields 
are typically divorced from a mineral physics understanding of these planets’ 
interiors. My research focuses on calculating and applying equations of state and 
transport properties over a broad compositional space of planetary ices using ab 
initio and machine learning atomistic simulations. Such calculations enable us to 
develop modern dynamo models for the ice giant planets using MHD simulations 
based on realistic, radially varying properties. Ultimately, we hope to constrain the 
interior profiles, compositions, and pressure/temperature conditions of Uranus and 
Neptune to provide a complete model of these planets' interiors.  

https://us06web.zoom.us/j/86967343937
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