Planetary Exploration, Horizon 2061: ) DIEHE L
Some proposed next steps for Giant Planets Systems exploration Sl———)

Michel Blanc!, Ari-Matti Hari?, Rafael Rodrigo?®, Norbert Krupp?, Karolyn Szego?, John Zarnecki?, Jérémie Lasue!, the H2061 W.G., Air and Space Academy* and the Planetary Exploration Horizon 2061 (d) Planetary SyStemS cou pl INg mechanisms at 4 scales
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(a) Orlg g Of planeta ry SyStemS I(Institut de Recherche en Astrophysique et Planetologie), 2(Europlanet Research Infrastructure), 3(International Space Science Institute), 4(http://www.issibern.ch/forum/europlanetforum/),
>(http://www.academie-air-espace.com/). Key measurements:

1. Global characterization of the different envelopes of
each planet and its moons

Key measurements:

* Primitive grains in ISD, small bodies and HORIZON 2061 APPROACH : DESIGN THE TRACEABILITY MATRIX OF AN 2. Global structure and dynamics of each system (SS
meteorites: crystalline phases, volatiles, « INTEGRATED SPACE SCIENCE MISSION » TO THE SOLAR SYSTEM | . gravitati ics,
organics,... elemental and isotopic composition g;:g:rgga;:;fnisg:tems). gravitational dynamics,

« Connect the small body and meteorite records : : :

- Giant planets’ atmospheres elemental and OVERARCHING GOAL 2 wé%ag:::?ilgtﬁs“n with heliosphere

iIsotopic composition | | | | h e : o
Study the formation and evolution processes leading to the growth of complexity, and °: === FroXima Lentaun (closest exoplanet)

Mission types: sample return (in situ analysis when ultimately to the possible emergence of life, through the diversity of planetary systems: mission types: orbiters and surface networks, multipoint

Impossible) and giant planets entry probes. (1) the growth of molecular complexity, from the Interstellar medium (ISM) to planetary |missions for magnetospheric interactions. Missions to

d and moons environments outer solar system: KBO, Heliopause, Proxima Centauri
% o* - aners (2) the growth of planetary environments complexity , and the conditions under which
) * He,,l o 100 yoars their evolutionary paths may lead them to become “habitable”
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(b) FORMAXO\:L ND DIVERSITY 250 L0 g Ta antitet RV (e) Emergence of potential habitats
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(f) DETECTION OF LIFE Vet T B i e} Study habitability of surface habitats and deep habitats

Temperature (K)

(c ) DIVERSITY OF OBJECTS

Mission types:

(b) Formation and diversity of planetary systems * Global orbital monitoring... combined with plumes
architectures measurements by subsatellites;
(e) EMERGENCE OF POTENTIAL HABITATS  Characterization of habitability at one or several sites:
Key measurements: SIX KEY SCIENCE QUESTIONS fixed station, penetrator, rover...
 Composition of ices and clathrates (with their « Sample return: Moon, Mars or Venus
different phases), rare gases and heavy elements e o Deep i .
(via H20, NH3, CH.. MISSION TYPES AND TARGETS W s e,
- Cratering record throughout the Solar System | | - LAl cf:}; E;-:‘-;;;‘a' elements (CNOPS)
_ _ _ y Human exploration ? % _ - -
Mission types: sample return of each object class (in _ tlsation of ? ? 3
. . . . . in situ ressources o
SItu anaIVSIS When |mPOSS|b|e), Orblter and entry Sample Return Moon Mars and - - Yes, all | Comet sample - Europa, - -| Trojan -%
probes for giant planets and orbiter and landers for B pes o i “roturm :
| | return return g
Icy Satellltes' Available meteorites Yes Yes ? ? Yes ? '
Network Yes Yes :
: : : ' eep habitats
(C) Diversi ty Of ObjeCtS n situlelbration Mobile | isotopes bicl)sr:]);c;E:rsS, Balloons - Yes Yes - bi;::&?: - Yes - - - - . X | . (T::t)an!OEnceItadtus)
Station _ _ Yes Yes k _ ' Isotopes - Yes i . - i .. - Radius of orbit relative to Earth's . ’ ' '
biomarkers
Key measurements: 2 - : . - : : 3 oo | Yes : - : | |(f) Detection of life
. m. probe - - es = = 3 es - es - - i = 3
¢ Compare the Internal StrUCtureS and bUIk | . Swarm - Mgrs Ven.us - Yes - Yes - - - - -
compositions of all classes of differentiated e e Key measurements:
objects and try to connect them to their exoplanet = v = = : _ : _ T : _ : : 1 | Develop sensors to try and detect signs of life across
counterparts Orbiter Yes Yes Yes : Yes Yes Yes Yes| Yes| \Yes : : ; : the full spectrum of complexity (biomarkers and
. . Fly-by - - - - Spectro- Yes - Yes - Yes | Spectro Yes Yes Fast - .
* Full inventory of the different types of small scopic -scopic mission biomolecules) at surface, sub-surface,
. . . . . surve surve resh
bodies within each reservoir and of small irregular ' : comet atmospheres/exospheres (plumes), oceans and lakes
- u Earth-based observation Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes| Kepler ?; Yes
satellites of giant planets Planck ?
« Connect planets, satellites, small bodies and Moon- | Mars ) Venus | Mercury | A C Planet | Moons | Planet | Moons ) KBO o AP ) Oort Mission types:
meteorites system | | | | | daries | objects | Proxima « plumes measurements by subsatellites;
Terrestrial planets Small bodies Gas giants Ice giants Small bodies Heliopause and Centauri _ _
beyond » Surface or subsurface measurements by fixed station;
Mission types: orbital and multiple flyby missions penetrator, rover...
for each type of object MISSIONS FLOWN OR DECIDED MISSIONS ADDRESSING THE KEY SCIENCE QUESTIONS - Sample return: Moon, Mars, Venus or icy satellites



http://www.issibern.ch/forum/europlanetforum/

