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Using our Saturnian magnetosphere neutral cloud models and data from the Cassini
Plasma Spectrometer (CAPS), we describe the origin of low energy N+ in Saturn’s
inner magnetosphere (3.5< L < 9.5). While we initially searched for N+ originating
from Titan’s nitrogen-rich atmosphere (Barbosa, 1987; Sittler et al 2004a; b; Smith
et al, 2004), CAPS instead detected N+ locally formed in the inner magnetosphere
(Young et al., 2005; Smith et. al, 2005). Here we show that the principal source of
these ions is material from Enceladus (Waite et al. 2005; Hansen et al 2005; Spahn et
al. 2005) due to the ‘jets’ emanating from the south polar ‘tiger stripes’ that were seen
in the Cassini ISS images. This ejection of gas and dust likely produces the relatively
young surface on Enceladus (Verbischer et al. 2005) and the E-ring grains (Showalter
and Nicholson 1991) as well as sustaining the neutral OH torus (Johnson et al. 2006)
modeled by Jurac and coworkers (Jurac et al. 2002; Jurac and Richardson 2005). Here
we assume the N+ originates from a parent molecular species, either NH3 or N2,
the latter detected by INMS near Enceladus (Waite et al. 2005). We use our neutral
torus Monte Carlo model (Smith et al. 2004) to track molecules ejected either directly
from Enceladus or locally from E-ring grains. These molecules are dissociated and
eventually ionized producing the observed N+. We then test the spatial distribution
of simulated ion production rates to spatial distribution of detected N+ densities in
order to determine the likely parent molecule and whether they originate directly from
Enceladus or are sputtered from a grain locally.
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