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Following ESA’ s launch a decade ago of the suc-

cessful Mars Express [1, 2] mission, European efforts 
in Mars Exploration are taking place within ESA’s Ro-
botic Exploration Programme, starting in 2016 with the 
Trace Gases Orbiter (TGO) focusing on atmospheric 
trace gases and in particular methane, and with the En-
try and Descent Module (EDM). In 2018, an ESA rover 
(ExoMars) will perform geological, geochemical and 
exobiological measurements of the surface and the sub-
surface of Mars. Both of these missions are being car-
ried out in collaboration with the Russian Space Agen-
cy (Roscosmos). A number of missions for possible 
launch in 2020 and beyond are currently under study in 
ESA. Among those, a potential candidate is a Mars 
Network Science Mission (named INSPIRE) including 
3 small landers with a robotic arm to be launched on a 
Soyuz rocket and using direct-to-Earth communica-
tions, to investigate the interior structure of the planet, 
its rotational parameters and its atmospheric dynamics. 
These important science goals have not been fully ad-
dressed by Mars exploration so far and can only be 
achieved with simultaneous measurements from a 
number of landers located on the surface of the planet 
such as a Mars Network mission. In addition, the geol-
ogy, mineralogy and astrobiological significance of 
each landing site would be addressed, as new locations 
on Mars would become available for in-situ study. 

Such Mars Network Science Mission has been con-
sidered a significant priority by the planetary science 
community worldwide for the past two decades. 
INSPIRE has a long heritage and demonstrated tech-
nical feasibility. A larger network could be put in place 
through international collaboration, whereby different 
international partners could provide additional surface 
stations. In fact, NASA’s INSIGHT mission to be 
launched in 2016 will be an extremely valuable precur-
sor to INSPIRE, as it will lay the foundation of seis-
mology on Mars and determine the internal activity of 
the red planet. 

The proposed INSPIRE Mission would focus on 
Mars evolution, providing essential constraints on geo-
physical, geochemical, and geological models of Mars’ 
evolution and a better understanding of SNC meteor-
ites and future returned Martian samples.  Measure-
ments of the seismology, geodesy, magnetic field and 
surface heat flow would reveal the internal structure, 
activity and composition of Mars, its thermal structure 
and its magnetic evolution. Meteorological surface 
measurements would allow monitoring the atmospher-
ic dynamics at the boundary layer to infer climate pat-

terns. Such mission can also provide important insights 
into the astrobiological conditions of Mars over time.  

The Mars Network Science Mission represents a 
unique tool to perform new investigations of Mars, 
which could not be addressed by any other means. It 
would fill a longstanding gap in the scientific explora-
tion of the Solar System by performing in-situ investi-
gations of the interior of an Earth-like planet other than 
our own and provide unique and critical information 
about the fundamental processes of terrestrial planetary 
formation and evolution. The long-term goal of Mars 
robotic exploration in Europe remains the return of 
rock and soil samples from the Martian surface before 
eventually Humans explore Mars, but INSPIRE would 
provide the context in which returned samples should 
be interpreted. 
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