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Abstract
Geodetic observations provide insights about the inte-
rior structure of Mercury. In particular, they constrain
the radius of the core-mantle boundary and on the bulk
densities of the core and mantle [5, 3]. Here, we show
that they also yield information about the radius of the
inner core and on the crystallization regime in the liq-
uid core.

Recently, the MESSENGER spacecraft has mea-
sured Mercury’s internally generated magnetic field
and shown that the magnetic field is about two orders
of magnitude smaller than Earth’s [4]. Dynamo mod-
els that agree with those observations require a mag-
netic field that is driven by chemical convection and
generated in a thin spherical shell located deep inside
the fluid core that is overlain by a stable thermally-
stratified layer [1].

We have build models of Mercury that include a
sub-adiabatic temperature profile in the upper part of
the liquid core. In those models, the dominant light el-
ement inside the core is sulfur. Unlike the Earth, upon
cooling the core adiabat may first cross the liquidus
near the core-mantle boundary resulting in the precip-
itation of solid iron snow from the liquid Fe− FeS
liquid alloy. Cooling extends the precipitation zone to
greater depth and produces a stable compositional gra-
dient [2]. Depending on the thermal state of the core
the snow zone could extent to the inner core boundary.
In that case the inner core would grow through the sed-
imentation of solid iron snow. If, somewhere below
the snow layer, the temperature crosses the liquidus,
then inner core growth will proceed in an Earth-like
manner.

Our study shows that models that best agree with
recently measured geodesy observations (88− day li-
bration and polar moment of inertia) require an inner
core that is not larger than 1325 ± 250km. If the in-
ner core radius is smaller than about 650km they have
an iron snow layer in the upper part of the fluid core,
consistent with a deep seated dynamo. However, if the
inner core radius is larger than about 650km the snow

layer extends to the inner core boundary and dynamo
action is likely prevented.
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