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Introduction: We propose that ESA works with
NASA, which presently leads the way towards in situ
exploration of Europa, to design and fly jointly an
ambitious and exciting planetary mission to search for
signatures of life in Europa. In this sense, the Joint
Europa Mission (JEM) proposal was submitted to the
ESA M5 call last October 2016, and is now under
study.

Scientific goals of JEM: Overarching goal of JEM is
“Understand Europa as a complex system responding
to Jupiter system forcing, characterize the habitability
of its potential biosphere, and search for life in its
surface, sub-surface and exosphere.”

We suggest to address these goals by a combination of
five Priority Scientific Objectives (PSOs):

PSO#1: Characterize the Europan magnetic field and
plasma environment; PSO#2: Determine the global
structure of the solid body and potential biosphere of
Europa, and their response to Jupiter System tidal
forcing; PSO#3: Understand the exchange and trans-
formation processes at the interface between the ice-
shell surface/subsurface and the exosphere/ionosphere
including potential plume characterization; PSO#4:
Understand the exchange processes between the ice-
shell surface/subsurface and the potential habitable
zone; PSO#5: Search for biosignatures at the surface /
subsurface. It is primary focused on local scale studies
on a landing site where fresh and young material will
be expected, coming from the near surface or even
from the plumes, if they are detected. In near-surface
investigations, direct sampling and contact analysis
instruments are absolutely necessary since the concen-
tration of bio-signatures is assumed to be very low.
JEM will equiped to analyse chemical biosignatures in
the solid or liquid phase if any. The necessary state of
the sample is conditioned by the biosignature typology
and the technique used for its recognition. Besides
near-surface science, JEM also foresees the possibility
of detecting bio-signatures of extant life in the exos-
phere and potentially in plumes, whose several occur-
rences have recently been reported.

We derived from our science objectives a carefully
selected science payload for the lander and for the
orbiter (see abstract by Gomez-Elvira et al. for details
about instruments related to Astrobiology).

Mission strategy: Our observation strategy to address
them will combine three types of scientific measure-
ment sequences: 1) measurements on a high-latitude,
low-latitude Europan orbit providing a continuous and
global mapping of planetary fields (magnetic and grav-
ity) and of the neutral and charged environment during
a period of three months; II) in-situ measurements to
be performed at the surface, using a soft lander focus-
ing on the search for bio-signatures at the surface and
sub-surface by analytical techniques in the solid and
liquid phases, and on the operation of a surface geo-
physical station whose measurements will ideally
complement those of the orbiter; III) and measure-
ments of the chemical composition of the very low
exosphere in search for biomolecules originating from
the surface or sub-surface, to be performed near the
end of the mission during the final descent phase.

The implementation of these three observation se-
quences will rest entirely on the combination of two
science platforms equipped with the most advanced
instrumentation: a soft lander to perform all scientific
measurements at the surface and sub-surface at a se-
lected landing site, and an orbiter to perform the orbital
survey and descent sequences. In this concept, the
orbiter will also provide for the lander the vital func-
tions of carrier, with the objective of carrying the
lander stack from the Earth to a Europan orbit on
which it will release it before its descent, and of data
relay during the lander operations. Using its own in-
strument platform, it will perform science operations
during the relay phase on a carefully optimized halo
orbit of the Europa-Jupiter system, before moving to
its final Europan science orbit for three months.



