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Introduction: The Europa Lander Science Defini-

tion Team (SDT), consisting of 21 scientists, was con-
vened in June of 2016 by NASA to establish the science 
goals, objectives, investigations, measurement require-
ments, and model payload of a Europa lander mission. 
The SDT then worked with engineers to refine these re-
quirements into a viable Europa Lander mission con-
cept, and published the Europa Lander Study 2016 re-
port [1]. Since completion of the report, the Europa 
Lander mission concept team at JPL has refined the mis-
sion through a Mission Concept Review (MCR) and 
subsequently through the advice and oversight of an ex-
ternal advisory board that met during the Summer and 
Fall of 2017 [2]. A final report of the board’s recom-
mendations was presented to NASA HQ in late Fall of 
2017, and a delta MCR was held in late Fall of 2018, 
which presented updates to the mission concept's cost 
and mission architecture [3]. 

Europa Lander Science Goals: The science of the 
Europa Lander mission concept remains largely con-
stant with respect to the 2016 SDT Report, with one im-
portant rescope that changes the first goal of the mission 
to 1) Searching for biosignatures on Europa, rather than 
a direct search for evidence of life. This rescope enables 
maximum science while minimizing complexity. The 
other SDT goals remain unchanged, and are: 2) As-
sessing the habitability of Europa via in situ techniques 
uniquely available to a landed mission; and 3) Charac-
terizing the surface and subsurface properties at the 
scale of the lander to support future exploration of Eu-
ropa. Figure 1 shows the abbreviated science traceabil-
ity matrix with the model payload instruments that 
would address each goal.  

 
Figure 1: Europa Lander Science Goals and model 
instruments. 

Surface Operations: The spacecraft would have a 
robotic sampling arm that can excavate to at least 10 cm 
below the surface and return samples to the on-board in 
situ instruments for analysis within a radiation-shielded 
vault. Seismic data would also be collected to further 
understanding of the ice shell structure. The nominal 
mission lifetime would be about a month. 

Ice Shell Properties and Activity: Following these 
objectives, and as we seek to better understand the ice 
and water interactions on ocean worlds like Europa, the 
Europa Lander would make key measurements to: (1) 
enable physical and chemical characterization of any 
plume deposits sampled on the surface, (2) characterize 
the local topography, (3) search for evidence of interac-
tions with liquid water on the surface including cryovol-
canic extrusions and evidence for active plumes, (4) 
search for subsurface water bodies and proximal cry-
ovolcanic conduits, and (5) measure the thickness of the 
ice shell. 

Current Status:   NASA recently issued a call for 
proposals entitled ICEE-2: Instrument Concepts for Eu-
ropa Exploration 2, that would enable the maturation of 
novel instrument approaches to meet the science goals 
and objectives of the Europa Lander concept. Instru-
ment concept teams selected under ICEE-2 would likely 
interact with a team of scientists and engineers at JPL to 
enable consideration of instrument accommodations 
and sample processing requirements.  

Summary: The science return of the Europa Lander 
would significantly advance our fundamental under-
standing of Europa’s chemistry, geology, geophysics, 
and habitability. The Europa Lander mission concept is 
a mature design that meets requirements for cost and 
complexity, and would push the boundaries of our 
search for signs of life in the Solar System and further 
our understanding of the workings of Ocean Worlds.  

The information presented about the Europa Lander 
is pre-decisional and is provided for planning and dis-
cussion purposes only. 
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