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Abstract
We present the scientific case for inclusion of penetrators into the Europan
surface, and the candidate instruments which could significantly enhance the
scientific return of the joint ESA/NASA Europa-Jupiter System Mission (EJSM).
Moreover, a surface element would provide an exciting and inspirational mission
highlight which would encourage public and political support for the mission.
Whilst many of the EJSM science goals can be achieved from the proposed
orbital platform, only surface elements can provide key exploration capabilities
including direct chemical sampling and associated astrobiological material
detection, and sensitive habitability determination. A targeted landing site of
upwelled material could provide access to potential biological material originating
from deep beneath the ice. Penetrators can also enable more capable
geophysical investigations of Europa (and Ganymede) interior body structures,
mineralogy, mechanical, magnetic, electrical and thermal properties. They would
provide ground truth, not just for the orbital observations of Europa, but could
also improve confidence of interpretation of observations of the other Jovian
moons. Additionally, penetrators on both Europa and Ganymede, would allow
valuable comparison of these worlds, and gather significant information relevant
to future landed missions. The advocated low mass penetrators also offer a
comparatively low cost method of achieving these important science goals. A
payload of two penetrators is proposed to provide redundancy, and improve
scientific return, including enhanced networked seismometer performance and
diversity of sampled regions. We also describe the associated candidate
instruments, penetrator system architecture, and technical challenges for such
penetrators, and include their current status and future development plans.

Corresponding author.



 Home Browse Search My Settings Alerts Help

About ScienceDirect  |  Contact Us  |  Information for Advertisers  |  Terms & Conditions  |  Privacy Policy

Copyright © 2010 Elsevier B.V. All rights reserved. ScienceDirect® is a registered trademark of Elsevier B.V.

Note to users: The section "Articles in Press" contains peer reviewed accepted articles to
be published in this journal. When the final article is assigned to an issue of the journal, the
"Article in Press" version will be removed from this section and will appear in the
associated published journal issue. The date it was first made available online will be
carried over. Please be aware that although "Articles in Press" do not have all bibliographic
details available yet, they can already be cited using the year of online publication and the
DOI as follows: Author(s), Article Title, Journal (Year), DOI. Please consult the journal's
reference style for the exact appearance of these elements, abbreviation of journal names
and the use of punctuation.
There are three types of "Articles in Press":

Accepted manuscripts: these are articles that have been peer reviewed and
accepted for publication by the Editorial Board. The articles have not yet been copy
edited and/or formatted in the journal house style.
Uncorrected proofs: these are copy edited and formatted articles that are not yet
finalized and that will be corrected by the authors. Therefore the text could change
before final publication.
Corrected proofs: these are articles containing the authors' corrections and may, or
may not yet have specific issue and page numbers assigned.

Advances in Space Research
Article in Press, Accepted Manuscript - Note to users

 


