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In this presentation, I will use recent mineral physics results to discuss thermal and compositional 
energy sources powering planetary dynamos in the liquid metallic iron cores. Earth’s magnetic 
field is generated by thermal convections of liquid iron alloy in the outer core. Its persistence 
manifests the interactions between geodynamo, plate tectonics, and climate systems over a long 
geological time. Importantly, the heat flux across the core-mantle boundary drives the plate 
tectonic movements, highlighting possible habitable conditions controlled by deep planetary 
processes1.  On the other hand, dynamo scenarios in other planetary interiors such as Mars and 
exoplanets can vary significantly depending on the planet’s physical and chemical states2,3. This 
talk will focus on thermal transport properties of iron alloys in high pressure-temperature 
laboratory experiments and modelling results to provide new insights on our understanding of 
Earth’s dynamo and Martian dynamo cessation. 
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