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ABSTRACT

Some solar system bodies as small as Vesta (average diameter 525 km) are suspected to have 
differentiated into a silicate mantle and iron-rich core. Recent study of meteorite Allan Hills 
A81001 suggest the existence of an early core dynamo on Vesta (Fu et al., 2012), but little is 
known of the thermal and chemical evolution of these small bodies. Sterenborg and Crowley 
(2012) investigated the strength and longevity of dynamos permitted in small bodies and found 
that dynamos in bodies smaller than ~500 km would be capable of producing a weak dynamo for 
less than 10 Myr. The core evolution of small bodies may differ significantly from an Earth-like 
core. Williams (2009) found that in planetesimal cores at pressures less than 4 GPa, iron would 
initially crystallize at the core mantle boundary rather than at the inner-outer core boundary. 
Higher sulfur concentration would increase the maximum pressure at which this would occur. 
Hauck et al. (2006) explored the possible evolution of Ganymede's core for a wide range of 
sulfur content. For high sulfur content, a buoyant FeS layer would precipitate as the core cools. 
The effects of outside-in core solidification or solidified FeS on a dynamo have not been 
explored in detail.

In this study we use 3D mantle model CitcomS in combination with simplified equations for the 
core to produce a timeline of core solidification and the resulting chemical profile upon complete 
solidification. We then explore the potential strength and longevity a dynamo would have 
possessed in the planetesimal’s early history. Depending on sulfur content and the relative slopes 
of the adiabat and solidus within the core, dynamo conditions may be qualitatively different than 
Earth’s as the result of an Fe or FeS conductive outer shell.
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