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With more than 5000 exoplanets only discovered in

the last 20 years !

, we can say that planetary science
is in its infancy. Maybe a journal devoted to research
on those exoplanets only is premature, but we can
pave the way to grab information about those planets
well before we can study their layers and the intricate
interactions and feedback mechanisms that character-
ize complex planetary systems. How? Well, the most
important revolution is in our mind and we have ex-
panded the boundary conditions by starting to explore
chemical and physical systems well beyond the condi-
tions on Earth. This is also strongly supported by tech-
nological advances in our laboratories.

So, yes, we are at an exciting bend in planetary ex-
ploration and planetary science. More and more data
are gathered by space missions, and I want to highlight
the InSight mission (Interior Exploration using Seis-
mic Investigations, Geodesy and Heat Transport) that
landed on Mars in 2018, showing how a single robotic
lander can change our understanding of the interior
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of a planet and how planets are different. For instance,
the Martian mantle has only one rocky layer rather
than two for the Earth and the core of Mars is large,
with a much lower density than the Earth’s core, sug-
gesting the significant occurrence of light elements dis-
solved in the Martian iron-nickel core . So, we know
now that we should explore, experimentally, far more
chemical and physical conditions than Earth-like situ-
ations. What is the limit? Our imagination, but also the
support of this kind of research. However, this is need-
ed if we want to make progress in our understanding
of planets and their formations.

Some new processes have been even suggested di-
rectly from space exploration. In addition to thermal
self-disruption or planet collisions, photoevaporation
could remove a substantial part of the external enve-
lopes of some observed exoplanets which could lead to
false interpretations of different scenarios of gas accre-
tion, and late planet formation Bl The constraints on
planets’ formation and structure can also have conse-
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quences on the evolution of the surface of the planets
with implications for the evolution of habitable plane-
tary surfaces. For instance, the direct evidence for Mars
of a crust capable of stabilizing hydrous minerals *,
which can effectively sequester volatiles into planetary
interiors and the low seismic velocity of the upper ~10
km implying that the Martian cryosphere does not
bear significant deep aquifers ' let the detailed experi-
mental study of the metastability of liquid water.

So, in a sense, planetary science has also grown up
enough to benefit from the inevitable discussion from
observations and models. Direct observations can lead
to the definition of laboratory-based experiments, but
also models that can be tested by observations or can
suggest new observations or interpretations.

But this goes even further with some new look at
the Earth started by planetary exploration. For exam-
ple, the NASA Phoenix Lander on Mars reported that
perchlorate was a dominant soluble anion in Martian
soils !, At that time, on Earth, the most likely origin
of perchlorates in the soil was that it was a residue of
explosives. And if natural perchlorate on Earth were
known, very little was about its origin. This led to a
detailed investigation of the formation of perchlorate
by experiments but also by direct observations in the
Atacama Desert . This location, on Earth, gained a
substantial geological interest because of Martian ex-
ploration.

And that is because, even our planet, Earth, still
holds many secrets. Of course, the time to go off and
map a terra incognita is over. But some basic questions
are still eluding us and are quite fundamental for our
understanding of planets and their habitability. For in-
stance, if the Earth’s dynamo is generally well accepted
as the source of its magnetic field, the geological re-
cords of the polar wander and the temporal changes
in the intensity of the magnetic field are far less un-
derstood while numerical modelling is still struggling
to reconstruct those terrestrial observations ®. Once
again, this is a topic requiring an open mind, and also
maybe abandoning Lyell’s actualism since other planets
or moons can acquire or maintain their magnetic fields
by other means (tidal frictions, elliptic orbits, ...) .
Also, how strong are the links between the evolution
of the planet’s interior and the external envelopes? In
many cases, we can find big question marks regarding
the evolution of our planet. What are the cycles of vola-
tiles and life-supporting elements? Is the Wilson cycle
the pacemaker of the Earth’s climate and a leading
process in the evolution of life, or life itself and its self-
organisation and evolution is powerful enough that the

Earth has already entered the era of the theory of Gaia?
1% Are volcanism and earthquakes driven by climate
(and the weight of the local hydrosphere) or the dy-
namic of the Earth’s mantle is modulating the climate
and the water cycle at the surface? We now know that
our planet underwent through major and irreversible
changes: the appearance of life, the initiation of plate
tectonics, and the great oxidation event, to name a few.
How did these happen? Are they linked? Can we apply
Lyell’s actualism to all geological eras? Can we trans-
pose what we know about the Earth to other planets?
Yes, by transcending traditional disciplinary bounda-
ries, Earth and Planetary Science is a fundamental
scientific topic that will see important breakthroughs
soon. | hope this journal, Earth and Planetary Science,
will contribute to the dissemination of cutting-edge
scientific ideas supported by robust multidisciplinary
observations.
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