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A science Road A science Road MapMap to the Jupiter systemto the Jupiter system
GalileoGalileo
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System

LAPLACE is tailored to address the themes of Cosmic Vision

2.3 The Building Blocks of the 
Solar System:  Asteroids and 

Small Bodies

CV theme 1:

What are the 
conditions for planet 

formation and the 
emergence of life?

1.1 From gas 
and dust to 
stars and 
planets.

1.3 Life and habitability 
in the Solar System

2.2 Gaseous 
Giants and their 

Moons

CV theme 2:
How does the Solar 

System work?

2.1 From the Sun 
to the edge of the 
Solar    System:

The Jovian 
magnetosphere as a 
local template for 
astrophysical 
magnetized disks and 
binary systems



II-- Is Europa habitable?Is Europa habitable?
Highest Priority

•Existence of a sub-surface ocean
•Surface composition and chemistry
•Characterization of the liquid layer
•Silicate/ocean surface topography
•Search for astrobiological signatures

Lower Priority
•Global surface morphology & dynamics
•Constraints on mantle dynamics
•Exosphere & Magnetospheric interactions



IIII-- How How doesdoes the the 
Jupiter system Jupiter system workwork??

Satellite systemSatellite system

MagnetodiskMagnetodisk// 
radiation radiation beltsbelts

JupiterJupiter

Does it provide present conditions 
favorable to Europa’s habitability?



IIIIII-- How How diddid 
the the JovianJovian systemsystem 

formform ??

Constraints on internal structure 
and core size (complementary to 

JUNO) using seismology

Constraints on the proto- 
jovian nebula from 

chemical and isotopic 
abundances of the 
regular satellites

Constraints on early 
evolution of the 
system from the 
cratering records of 
irregular and 
regular satellites

Did it provide

initial conditions 
favorable to Europa’s 

habitability?
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Surface
Surface 

element ?
(SE)

Europa
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Earth-based
observations

JEO

- JWST, ALMA, VLT, ELT’s, radioastronomy

- VLBI (includes interaction w.  space segment)

Interplanetary
orbit

V/E fly-by science, Seismology, gravity, Dust streams,

radio emissons, electron beams etc. (IP)

Jupiter Planetary Orbiter (JPO) 

How does the sytem work? How was it formed? 
Is it habitable?

Mission 
targets

The LAPLACE observing system (1)



-- two Jovian two Jovian orbitersorbiters::
one one 33--axisaxis--stabilized platformstabilized platform for remote sensing instruments: for remote sensing instruments: 

JPOJPO Jovian Planetary Jovian Planetary OrbiterOrbiter
one one spinning platformspinning platform for infor in--situ fieldssitu fields--and particles and particles 
measurements: measurements: 

JMO JMO Jupiter Magnetospheric Orbiter
-- one one nadirnadir--pointing platform:pointing platform:

JEO JEO Jupiter Jupiter EuropaEuropa orbiterorbiter

Two options for ESA LTwo options for ESA L--class class ((AstriumAstrium support studies):support studies):

•• Backup scenarioBackup scenario : : ESAESA--only missiononly mission..
One S/F launch. One S/F launch. 
Two s/c: Two s/c: Jupiter Relay Satellite (= JMO + JPO), JEO.Jupiter Relay Satellite (= JMO + JPO), JEO.

•• Preferred scenario : Preferred scenario : Two medium capacity launchers withTwo medium capacity launchers with::
-- JPOJPO + JMO+ JMO on one launch on one launch –– JPO final injection to Ganymede orbit to be studiedJPO final injection to Ganymede orbit to be studied
-- JEO JEO on the second launchon the second launch
Many options for international collaborationMany options for international collaboration

The LAPLACE observing system (2)



3 categories of scientific investigations required: 

• measurements of the main planetary fields (Europa,  
other satellites)

• multi-spectral remote sensing of the surfaces , 
atmospheres and gas tori, and possibly sub-surfaces

• in situ remote sensing of  the plasmas, fields, energetic 
particles gas and dust populations

Distributed between the platforms to:

• Maximize complementarities and synergies

• Take advantage of the specific pointing requirements of each 
platform

A possible science payload consists of:

• core instruments addressing high-priority scienc e 
objectives, 
• specific high-priority instruments to be studied during the 
assessment phase, 
• complementary additional instruments.

A highly integrated payload approach will optimise science return
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Key Key technologytechnology areas to areas to bebe addressedaddressed 
in in studystudy phasephase

•• EnergyEnergy sourcesource: : solarsolar panels vs. RPS ?panels vs. RPS ?
•• Radiation Radiation tolerancetolerance of onof on--boarsboars systemssystems and instrumentsand instruments
•• PlanetaryPlanetary protectionprotection compliancecompliance (for JEO)(for JEO)
•• TightTight mass/mass/energyenergy budgetbudget, calls for , calls for specificspecific integratedintegrated 

strategystrategy
•• Optimisation of Optimisation of data data storagestorage/transmission/transmission
•• High navigation/High navigation/positioningpositioning accuracyaccuracy, a , a keykey elementelement for  for  

Europa and the satellites (Europa and the satellites (gravitygravity, , topographytopography, , oceanocean 
detectiondetection, , internalinternal structure, Laplace structure, Laplace resonanceresonance))

To To bebe assessedassessed duringduring first first studystudy phase, butphase, but
no showno show--stoppersstoppers atat preliminarypreliminary studystudy



•• LAPLACE LAPLACE isis feasablefeasable by ESA by ESA onlyonly (scenario 3), by (scenario 3), by narrowingnarrowing--down to main science down to main science 
targettarget: : Europa Europa characterisationcharacterisation + + itsits couplingcoupling to the Jupiter systemto the Jupiter system

•• BroadlyBroadly multimulti-- and interand inter--disciplinarydisciplinary misisonmisison. . RaisesRaises considerableconsiderable interestinterest for the for the 
exploration of Jupiter and Europa in the exploration of Jupiter and Europa in the scientificscientific communitiescommunities of the U.S.A., of the U.S.A., JapanJapan, , 
RussiaRussia and and beyondbeyond..

•• SpecificSpecific architecture (multiarchitecture (multi--platformplatform, multi, multi--targettarget) ) providesprovides an an outstandingoutstanding 
frameworkframework for international collaborationfor international collaboration

•• ESA has an ESA has an idealideal collaboration collaboration experienceexperience to to leadlead the mission:the mission:
–– CassiniCassini--Huygens Huygens withwith NASANASA
–– BepiColomboBepiColombo withwith JAXAJAXA
–– Long Long experienceexperience of collaboration of collaboration withwith RussiaRussia in Europein Europe

•• ESAESA--JAXAJAXA--NASA collaboration, NASA collaboration, withwith RosCosmosRosCosmos participation, participation, offersoffers a unique a unique 
potentialpotential to to flyfly the mission in the mission in itsits mostmost ambitiousambitious scenario:scenario:

–– Let us Let us joinjoin ourour resourcesresources, , ourour technologytechnology and science knowand science know--how,how,

–– And And shareshare science science payloadspayloads on all on all threethree platformsplatforms via an international call for investigationsvia an international call for investigations

•• WeWe shallshall bebe readyready for a 2018 for a 2018 launchlaunch!!

Mission scenarios and international collaborationMission scenarios and international collaboration
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