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European Space Agency (ESA)

The European Space Agency
(ESA) is Europe's gateway to
space. Its mission is to
shape the development of
Europe's space capability
and ensure that investment
in space continues to deliver
benefits to the citizens of
Europe and the world.
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ESA’s locations
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ESA budget by domain
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On January 7th, 1610 Galileo was the first to see a 
planetary system from outside: the Jupiter system
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Pierre-Simon (De)Laplace studied the stability of planetary 
orbits and the resonance of the Galilean satellites: 4:2:1 



JUICE (JUpiter Icy Moons Explorer) is the first large mission (L1) of 
the ESA science programme “Cosmic Vision”
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JUICE Science Objectives

 Exploration of the Jupiter system
 Jovian atmosphere
 Jovian magnetosphere
 Jovian satellite and ring systems

 Exploration of habitable worlds
 Ganymede as a planetary object and possible habitat
 Europa’s recently active zones
 Callisto as a remnant of the early Jovian system
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Europa, Ganymede and Callisto
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Elements of the JUICE program
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Mission overview
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Cruise phase animation



ESA UNCLASSIFIED - For Official Use G. Sarri | JUICE Mission Summary| 26/04/2018 | Slide  14

JUICE spacecraft configuration

 Mass
 Dry ≈ 2200 kg
 Propellant ≈ 2900 kg
 Total > 5000 kg
 Instruments = 260 kg

 Power
 Solar Array ≈ 725 W EOL
 Instruments GCO500 = 180 W
 Instruments fly-by = 230 W (360 W for ½ h)

 Memory = 1 Tbit EOL
 ∆v ≈ 2400 m/s
 Data Rate: 1.4 Gb/24 h
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JUICE Industrial Consortium
ESA

Airbus Defence and Space SAS (FR)
JUICE Spacecraft Prime Contractor
· Project Office
· Central Software

· Spacecraft EM AIT

Airbus DS GmbH (DE)
· Electrical system engineering
· Instruments management support
· Spacecraft PFM AIT

Core Team Partners:
· Operations & Database support:                   

CS Romania (RO)
· Central Software development  support: 

Mobica (PL)
· Mission Simulator:

Vectronic (DE)

Structure, 
Shielding, Thermal 

subsystem
(SSTS)

Airbus DS SAU (SP)

SSTS equipment
& services

(Structure, 
Passive thermal 

HW)

Other Spacecraft Equipment & Services:

(Platform Harness, IMU, SAS, STR, NavCam, RW, SADA, LGA, MGAMA, HGA, MAG Boom, RIME Antenna, JACS, RADEM, JMC, JMU,

HAA, CPPA,

EGSE, MGSE, Test facilities, system support tasks)

Chemical 
Propulsion 
subsystem

(CPS)

Ariane Group (DE)

Solar Generator  
subsystem

(SGS)

Airbus DS NL (NL)

Electrical Power 
subsystem

(EPS)

CRISA (ES)

Command & Data 
Management 

subsystem
(CDMS)

RUAG AB (SE)

Communications 
subsystem

(COMS)

Antwerp Space 
(BE)

CPS equipment
& services

SGS equipment
 & services

EPS equipment
& services

(PCDU, battery)

CDMS equipment
& services

(CDMU, RIU)

COMS equipment
& services

(DST, RFDA, TWTA)

Subsystems layer

Airbus DS Ltd (UK)
· Mission Analysis Support

Equipment & Services layer

Core Team
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Key design drivers (1/3) 

 Power availability

 Jupiter is at 778.5 million km from the Sun
 Solar flux is around 50 W/m2   

 Solar cell efficiency 26% (BOL), degradation (EOL), power distribution efficiency, margins for 
failure cases

 Solar array size 85 m2
 725 W

 High and low temperatures

 Very hot around Venus fly-by (0.64 AU)  3.3 kW/m2
 solar array at 150 C

 Very cold at Jupiter (5.5 AU)  50 W/m2
 solar array down to -220 C
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Key design drivers (2/3) 

 Radiation Environment

 Harsh radiation environment in the Jovian system  TID up to 25 Mrad external to the spacecraft
 TID up to 250 krad inside the spacecraft 
 TID max 50 krad acceptable for units, sometime less
 Careful selection of radiation resistant electrical component and materials
 Shielding  mass

 Electro Magnetic Cleanliness

 Instruments measuring fields and particles are very sensitive to EMC disturbances
 Wish to measure the space electric/magnetic fields and not the spacecraft disturbances

 Reaction Wheels
 Solar array drive mechanisms
 Power Control and Distribution Unit
 Solar array

 E.g. the spacecraft generated magnetic field shall be < 1 nT (10-9 Tesla) which is 50000 times less 
than the Earth magnetic field.
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Key design drivers (3/3) 

 Navigation and autonomy

 5 fly-by during the cruise to Jupiter
 26 fly-by during the Jupiter Tour: Europa (2x), Ganymede (11x), Callisto (13x)
 Ganymede orbit insertion and 500 km polar orbit
 Signal turnaround time at Jupiter (Earth station-spacecraft-Earth station) 1.5 h 
 Navigation Camera for autonomous operation

 Propulsion

 Overall ΔV about 2.6 km/s
 Large amount of propellant, in the range of 2.9 tons for a 2.2 tons spacecraft
 Highest ΔV manoeuvres:

 Jupiter orbit insertion 900 m/s
 Ganymede orbit insertion 600 m/s
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The instruments suite

Instrument Name Scientific purpose

1 Jovis, Amorum ac Natorum Undique Scrutator  (JANUS) Moons geology , cloud morphology  and dy namics

2 Moons And Jupiter Imaging Spectrometer (MAJIS) Chemistry  - Atmospheric & surface composition

3 UV Spectrograph (UVS) Atmosphere of moons & Aurora of JUPITER

4 Sub-mm Wave Instrument  (SWI)
JUPITER Wind + JUPITER

Moons atmospheric temperatures and composition

5 GAny mede Laser Altimeter  (GALA) Moons shape & topography

6 Radar for Icy  Moons Exploration (RIME) Moons sub-surface study

7 Gravity  & Geophy sics of Jupiter and Galilean Moons  (3GM) Gravity  field and moon interiors (S/C position)

11 PRIDE Ephemerides of the Jovian system

8 JUICE Magnetometer  (J-MAG) Magnetic field (& Gany mede ocean)

9 Particle Environment Package  (PEP)
Plasma environment & Study  of the neutral

and ion composition of exospheres

10 Radio & Plasma Wave Investigation (RPWI) Plasma environment 

Geophysics

In situ Particles 

and Fields

Remote Sensing
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RIME Antenna Field Test
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Thermal Development Model
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Overall mission schedule

June 2033, End of Mission

May 20th 2022, Launch

May 2nd 2012, Selection of the JUICE mission, 

Study Phase

July 29th 2015, Start of the industrial phase

Design Phase

March 1st 2016, System Requirements Review

Manufacturing, Integration and Test Phase 

November 6th 2014, Adoption of the JUICE mission

March 1st 2017, Preliminary Design Review

March 1st 2019, Critical Design Review

March 1st 2022, Flight Acceptance Review

Cruise to Jupiter

October 2029, Jupiter Orbit Insertion

Science Exploration Phase
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http://sci.esa.int/juice/
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