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Reactions in Europa’s exosphere are dominated by plasma interactions with neutrals. The cross-sections for these
processes are energy dependent and therefore the respective loss rates of the exospheric species depend on the speed
distribution of the charged particles relative to the neutrals, as well as the densities of each reactant. In this work
we review the average H2O, O2, and H2 loss rates due to plasma-neutral interactions to perform an estimation of
the Europa’s total exosphere loss. Since the electron density at Europa’s orbit varies significantly with the magnetic
latitude of the moon in Jupiter’s magnetosphere, the dissociation and ionization rates for electron-impact processes
are subject to spatial and temporal variations. Therefore, the resulting neutral loss rates determining the actual
spatial distribution of the neutral density is not homogeneous. In addition, the ion-neutral interactions have an
input to the loss of exospheric species as well as to the modification of the energy distribution of the existing
species (for example, the O2 energy distribution is modified through charge-exchange between O2 and O2+). In
our calculations, the photoreactions were considered for conditions of quiet and active Sun.


