Mem. S.A.It. Vol. 87, 192 © SAIt 2016 Memorie della

Simulation of Europa’s water plume

A. Lucchetti^{1,2}, G. Cremonese^2, N.M. Schneider^3, C. Plainaki^4, E. Mazzotta Epifani^5, M. Zusi^6, and P. Palumbo^7

1 CISAS, University of Padova, Via Venezia 12, 35131 Padova, Italy

e-mail: alice.lucchetti@oapd.inaf.it 2 INAF-Astronomical Observatory of Padova, Vicolo dell’Osservatorio 5, 35131 Padova, Italy 3 Laboratory for Atmospheric and Space Physics, University of Colorado, Boulder, Colorado 80309, USA 4 INAF-Istituto di Fisica dello Spazio Interplanetario, Via Fosso del Cavaliere 100, 00133 Roma, Italy 5 INAF-Astronomical Observatory of Roma, Viale del Parco Mellini 84, 00136 Roma, Italy 6 INAF-Astronomical Observatory of Napoli, Via Moiariello 16, 80131 Napoli, Italy 7 Università Parthenope, DIST, Centro Direzionale Isola C4, 80143 Napoli, Italy

Abstract.

Plumes on Europa would be extremely interesting science and mission targets, particularly due to the unique opportunity to obtain direct information on the subsurface composition, thereby addressing Europa’s potential habitability. The existence of water plume on the Jupiter’s moon Europa has been long speculated until the recent discover. HST imaged surpluses of hydrogen Lyman alpha and oxygen emissions above the southern hemisphere in December 2012 that are consistent with two 200 km high plumes of water vapor (Roth et al. 2013). In previous works ballistic cryovolcanism has been considered and modeled as a possible mechanism for the formation of low-albedo features on Europa’s surface (Fagents et al. 2000). Our simulation agrees with the model of Fagents et al. (2000) and consists of icy particles that follow ballistic trajectories. The goal of such an analysis is to define the height, the distribution and the extension of the icy particles falling on the moon’s surface as well as the thickness of the deposited layer. We expect to observe high albedo regions in contrast with the background albedo of Europa surface since we consider that material falling after a cryovolcanic plume consists of snow. In order to understand if this phenomenon is detectable we convert the particles deposit in a pixel image of albedo data. We consider also the limb view of the plume because, even if this detection requires optimal viewing geometry, it is easier detectable in principle against sky. Furthermore, we are studying the loss rates due to impact electron dissociation and ionization to understand how these reactions decrease the intensity of the phenomenon. We expect to obtain constraints on imaging requirements necessary to detect potential plumes that could be useful for ESA’s JUICE mission, and in particular for the JANUS camera (Palumbo et al. 2014).

Lucchetti et al.: Simulation of Europa’s water plume 193

References

Fagents, S. A., Greeley, R., Sullivan, R. J., et al. 2000, Icarus, 144, 54 Palumbo, P., Jaumann, R., Cremonese, G., et al. 2014, Lunar and Planetary Science Conference, 45, 2094 Roth, L., Saur, J., Retherford, K. D., et al. 2014, Science, 343, 171