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Light elements such as O, Si, S, C, and H [e.g., 1] in 
terrestrial planetary cores have a number of important effects, 
including depressing the melting point of pure iron and 
driving compositional convection in the Earth’s outer core 
[e.g., 2]. Better knowledge of the light element composition 
of a planet’s core informs our understanding of its thermal 
structure, geodynamics, and volatile abundance. The core 
light element budget is largely set during accretion and core 
formation, so studies into these processes can better constrain 
core composition. 

We have performed a suite of 100 N-body simulations of 
terrestrial planet accretion in our Solar System [3], which 
provide plausible mass evolution histories for the planets as 
well as information about the provenance of their building 
blocks and its temporal evolution. We have also performed 
metal–silicate partitioning experiments in the laser-heated 
diamond anvil cell, which provide insight into the behaviors 
of Si, O, and C during Earth’s core formation [4–5]. Si and O 
become more siderophile at higher pressures and 
temperatures, while C becomes less siderophile. 

 N-body simulations and experimental partitioning data 
can be combined in a model of core formation to predict the 
composition of Earth’s core [6]. We find a most likely core 
composition for Earth of 1.9 wt% O, 5.5 wt% Si, and <0.2 
wt% C for model parameters that match the mantle’s 
composition. The Si/O ratio of Earth’s core is a function of 
the oxidation state of what it accreted. We have also 
investigated the composition of the Martian core using a 
similar model, finding 18.4 wt% S, 0.1 wt% O, and negligible 
Si [7]. 
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