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  Heat conducted along the geotherm in Earth’s liquid outer core is not available to drive 

m a g n e t o - h yd r o d yn am i c  c o n v e c t i o n  n e ce s s a r y  t o  s u s t a i n  t h e  g eo m a g n e t i c  f i e l d . 

Characterizing heat transport in the core is thus crucial to relate core cooling and the 

geodynamo. We perform firs t-principles electronic structure computations to determine 

the thermal conductivity and electrical resistivity for liquid Fe, Fe -Si and Fe-O alloys. 

Computed resistivity agrees very well with existing shock compression measurements, 

and  shows  s t rong depen dence  on  l i gh t  e l emen t  concen t ra t ion  and  t yp e .  A t  co re 

temperatures thermal conductivity is  higher than previous extrapolations. Conductive 

heat flux near the core-mantle boundary is comparable to estimates of the total heat flux 

f rom the  core ,  bu t  decreas es  wi th  depth  so  that  thermal ly d r iven  f low would  be 

constrained to greater depths within the core. 
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