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1-5 µm infrared spectrometer (MRI, HRI-VIS, and
HRI-IR [1]). The spectrometer was used to observe the
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on the distribution of solids, particularly ice grains, are
presented here and those on gas are discussed by [2, 3].
Water Ice: Strong water ice absorptions at 1.5, 2
and 3 µm are observed in the coma of Hartley 2 (Figure 1). Comparing the relative strengths of the ice absorptions in Hartley 2 with those in lab spectra of various size grains indicates that the cometary ice is of
order 1 µm. Thus individual particle clumps seen in
visible images [4] are likely fluffy aggregates of fine
icy grains. Preliminary modeling suggests that substantial refractory grains also are present in the coma, but
not in thermal equilibrium with the ice and thus that
the ice grains are pure. The spatial distribution of icy
grains, shown in Figure 2, is strongly correlated with
the CO2-rich jets (particularly sunward), thereby revealing that CO2 is dragging the icy grains from the
nucleus directly into the coma. These ice grains then
sublime, thus explaining the enhanced water activity of
Hartley 2 given its small size relative to other JFCs.

Figure 1: The spectrum of Hartley 2’s coma (black) is
dominated by water ice absorptions (blue regions)
shown in comparison to lab spectra of various size
grains of pure ice (purple; offset for clarity). (Emission
peaks near 2.7 and 3.4 µm are due to water vapor and
hydrocarbons, respectively [2].)

Figure 2: Distribution of materials in the innermost
coma of Hartley 2 (Sun is to the right). (a) MRI visible
image stretched to enhance dust and ice in the coma;
Spatial correlations in the relative abundances of (b)
CO2 vapor and (c) water ice reveal that the CO2 is
dragging sub-surface water ice into the coma. (In both
cases white is relatively more abundant).

