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Fig. 2. Examples of E-ring water ice spectra. All labelled peaks are due to ions formed from water molecules. The mass in atomic mass units (amu) is labelled below
the molecular species. The hydronium ion (H3O+) with a mass of 19 amu is followed by a sequence of cluster ions of the form (H–(H2O)+x ) with 18 amu gaps in
between. Both impacts have similar total ion yields and amplitudes. Different impact conditions lead to a different appearance of water clusters—e.g. high energy
densities preferably lead to short clusters (see Section 3.2). The spectrum amplitude has been slightly smoothed.

spectra contain a certain feature, whilst “abundance” refers to
the number of ions of a certain species in a spectrum. The “total
ion yield” is derived from the QI-amplitude which represents
the ion charge of all species measured at the ion grid in front of
the multiplier. Depending on their initial energy, approximately
30% of the ions produced at an impact are focussed here by the
electric fields. About 50% of those incoming ions are collected
by the grid. Thus, the “total ion yield” is proportional to the
number of ions produced by an impact and hence is a function
of particle mass and speed (Reber, 1997; Srama, 2000; Stübig,
2002; Srama et al., 2004). The majority of the remaining ions
that pass through the grid form the TOF spectrum.

The mass calibration of spectra is in general done with the
early water peaks. The analysis of the individual spectra is per-
formed by a processing routine, providing an unbiased identifi-
cation of features. Only reasonably shaped peaks with at least
2.5σ significance above the noise amplitude are considered.
Whenever further restrictions apply to the dataset it is men-
tioned in the text.

3.1. Appearance of water in CDA TOF mass spectra

The vast majority of registered events are due to impacts of
water ice particles. A good understanding of the appearance of


