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L4 mission concept
Launch and cruise phase (~9 yrs)
• Launch in two segment using Ariane 64, injection in HEO (tbc)
• Assembly in-orbit, near Earth
• Earth escape using chemical propulsion (CP) stage
• Electric propulsion to cruise towards Saturn, with two Earth 

gravity assist

Science operations phase (3-4 yrs)
• Insertion in Saturn orbit, using CP
• Saturn system tour: Titan, Enceladus, Rhea, etc
• Enceladus fly-bys and plume sampling
• Insertion in Enceladus orbit
• Enceladus surface reconnaissance
• Landing on Enceladus, > 30 days surface operations
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Example of double launch mission scenario

• Positive and healthy mass margins with double launch
• Injection in HEO (preferred). Rendezvous and docking achieved near Earth
• Fueling in orbit is an alternative scenario (also requiring two launches)
• Timeline compatible with Enceladus south pole illumination at arrival
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Early activities and critical technologies
Robust concept relying on available basic technologies, however significant 
preparation and technology developments are needed for enabling adoption in 2034
• Overall space segment architecture in two stacks
• Rendezvous in-orbit

• Cryogenic payload and mechanism for surface operations

• Payload miniaturisation

• Autonomous navigation

• Surface reconnaissance and autonomous landing
• Power management and low-power operations

• Data compression and transfer

CM25 outcome will be critical for the timely initiation of preparation activities
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L4 payload aspects
L4 payload should not be treated in a “business-as-usual” mode!
• Highly constrained mission for mass and power resources 

• Miniaturisation of (some) payload elements highly recommended to get the maximum 
science return

• Need to efficiently use the ~ 6 years available to progress on the payload

Foreseen way forward
• L4 Payload Working Group (L4PWG) selected in open call (with Member States 

support) to elaborate the strawman payload concept

• Science Expert Committee monitors Science excellence

• Expected outcome: Strawman payload and technology road-map on payload 
developments (depending on instrument types).  

• L4 is an excellent opportunity to boost the Member States capabilities in payload 
technologies



6

Tentative timeline

Event Date
L4 reference mission concept April 2024

Pre-phase A industrial system studies 2024-2025

Payload Working Group activities, strawman payload 2025-2026

CM25 outcome End 2025

Call for L4 mission S2-2026

Mission Definition 2027-2034

Mission Adoption (SPC) 2034

Mission Implementation 2035-2043

Launch 2043

Arrival at Saturn 2052

Tour of Saturn moons, including Enceladus plume sampling 2052-2055

Landing on Enceladus ~ 2055
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Conclusion and next steps
An ambitious L4 mission scenario has been defined, aiming at Enceladus moon exploration (with many 
flybys of other moons, including Titan)
• Relies on available basic technologies
• Can be prepared through a robust technology plan  for adoption in ~ 10 years
Challenging, however feasible mission, will boost European capabilities in multiple domains:
ü In-orbit assembly;

ü High reliability for long operations in extreme environement (70 K, 10 a.u. distance)

ü Energy management with large deployable solar arrays and efficient energy storage for landers (i.e.,
batteries, fuel cells, etc);

ü Landing technologies with advanced propulsion and artificial Intelligence for autonomous operations;

ü Instrumentation technologies e.g., plume sampling, miniaturized in situ measurement.

Pre-Phase A study planned with industry in 2024/2025 for a first consolidation
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L4 mission to the Saturnian system: 
The next step for Europe’s outer planet exploration following JUICE 
First ever lander on Enceladus!
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M7 studies
• Three competing candidates: M-MATISSE, PLASMA Observatory, THESEUS
• Instruments Phase A kicked-off and Industrial KOs planned for next week
• ESA provides support on payload technology advancement during this study phase

Planning for M7 selection
ITT for Phase A industrial studies Dec 2023

Instrument Phase A kick-offs Jan-Feb 2024

Industry phase A kick-off June 2024

Mission Consolidation Reviews Apr-May 2025 (lean reviews, mid-phase A)

Mission Selection Reviews Nov-2025 until April 2026 (starts with 
Instruments PRRs)

SPC selection of M7 mission Jun 2026

SPC adoption of M7 mission Nov 2028
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M-MATISSE Overview 
Mars – Magnetosphere, Atmosphere, Ionosphere, and Space-weather SciencE

Science objectives
• Monitor how the solar wind influences the Martian 

atmosphere, ionosphere and magnetosphere.
• Observe Mars simultaneously from two different locations in 

space, using two spacecraft in different orbits (Henri: 250km x 
3,000km and Marguerite: 250 km x 10,000km)

Mission profile
• Launch in ~2037 with back-up in ~2039

• Nominal science operations over one Martian year near solar 
peak activity

Science Payload
• Both S/C carry an identical P/L suite consisting of 6 

instruments including field and particle sensors, ion mass 
spectrometer, Extreme UV monitor, auroral and dust camera 
and a radio-occultation experiment
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Plasma Observatory Overview 
Science objectives
• Investigate how particles are energized in space plasmas
• Understand which processes dominate energy transport and drive 

coupling between the different regions of the Earth’s 
magnetospheric system

Phase Duration Inner 
tetrahedra 
size

Outer 
tetrahedra size

NSP1 11 months 30 km 150 km

NSP2 11 months 150 km 750 km

NSP3 11 months 1000 km 5000 km

6x

Mission profile
• Seven S/C: one mothercraft (MSC, spinning at 2 rpm) and six 

small daughtercraft (DSC, spinning at 15 rpm) forming two 
tetrahedra and allowing 3D in situ measurements in Key 
Science Regions 

• The size of the tetrahedra is increased during the mission
Science Payload
• MSC with advanced P/L including ion mass spectrometer, 

field and particle instruments, electron plasma camera
• DSC with simplified P/L including field and particle instruments
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THESEUS Overview
Transient High Energy Sky and Early Universe Surveyor (derived from 
THESEUS M5)
Science objectives
Explore the early Universe through Gamma Ray Bursts (GRBs) detection and 
characterisation

Mission profile
• 1.7-ton spacecraft launched with Vega-E to equatorial LEO, 600 km
• 4-year nominal mission operations, 

Science Payload
• IRT: Infra-Red Telescope, Korsch-type 70 cm diameter, 0.7-1.8 μm (15’x15’ FoV for photometry and 

2’x2’ FoV for spectroscopy)
• SXI: Soft X-ray Imager. Lobster eye X-ray telescope 0.3-5 keV, 2 units (total FoV of ~ 0.57sr)
• XGIS: X-and Gamma Imaging Spectrometer, 2 keV –20 MeV, 2 units (total FoV of ~2.74sr)


