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JUICE: A European Mission to  
Jupiter and its Icy Moons 



Emergence of habitable worlds around the gas giants 



Credit NASA 

The Jupiter icy moons family portrait  

[Lammer et al, 2009] 



Habitability 
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à JUICE: first L-class mission, selected in May 2012,  
adopted in 2014 

à JUICE evolved from former EJSM concept  

 

The JUICE origins:  
Cosmic Vision 2015-2025 

à  Current cycle of ESA's long-term planning 
for Large, Medium and Small size missions 

à  Addressing the questions raised by the 
European scientific community in Astronomy, 
Solar System exploration and fundamental 
physics  



JUICE contribution to Cosmic Vision: 
Scientific themes (I) 

Europa’s	recently	ac0ve	zone	
• 	Characterize	the	composi/on	of	non-ice	materials	
• 	Separate	contribu/on	of	endogenic	sub-surface	
chemistry	and	exogenic	processes	
• 	Search	for	liquid	water	
• 	Remote	study	of	current	ac/vity		

Ganymede	as	a	planetary	object	and	
possible	habitat	
• 	Ocean	and	its	rela/on	to	the	deep	interior	
• 	Ice	shell	characteriza/on	
• 	Characterize	the	intrinsic	and	induced	magne/c	field	
• 	Study	surface	(evolu/on,	composi/on)	

Callisto	as	a	remnant	of	the	early	Jovian	
system	
•  Characterize	the	outer	shell	and	ocean	
•  Characterize	the	composi/on	of	non-ice	materials	
•  Study	of	the	past	ac/vity	

Emergence	of	habitable		
worlds	around	gas	giants	

Credits: NASA 



Credit: NASA/ESA/J. Clarke. 
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Jovian	Magnetosphere	
• Largest	object	in	the	Solar	System		
• Global	configura/on	and	dynamics	of	Jupiter’s	
magnetodisc	
• 	Giant	par/cle	accelerator	
• 	Interac/ons	between	magnetospheric	plasma	
and	moons	surfaces		

Jovian	Atmosphere	
• 	Atmospheric	structure,	composi/on	and	
dynamics		
• 	Coupling	between	troposphere,	stratosphere	and	
thermosphere	

Jovian	Satellite	and	Ring	systems	
• Monitor	the	volcanic	ac/vity	of	Io	
• Physical	and	chemical	proper/es	of	Jupiter’s	rings	
• Small	inner	moons		
• Irregular	satellites	

Jupiter	system	as	an	
archetype	for	gas	giants	

JUICE contribution to Cosmic Vision: 
Scientific themes (II) 



The payload I 

600 and 1200 GHz 

340-1080 nm 

0.5-2.35 µm and 2.25-5.54 µm  
75m/px (Ganymede) 

50m 



The payload II 

RADEM: Radiation Hard Electron monitor 
Paul Scharrer Institue (CH), LIP (Portugal) 

§  Electrons 0.3 – 40 MeV 
§  Protons 5– 250 MeV 
§  Ions (He, O) 0.1 – 10 MeV 



Payload complementarity 
Ocean detection and characterization 

Librations 

Credits: X.Jia (Univ. Michigan) 
and M. Kivelson (UCLA). 

 

Induced field 
Auroral oval (Ganymede) Tides 

JUICE red book, 2014 



•  3-axis stabilised  
•  Launch mass ~5500 kg  (instruments ~ 290 kg);  Propellant~ 3000 kg 
•  Solar array 85 m2 
•  Power ~850 W at Jupiter orbit insertion  
•  Fixed High Gain Antenna and steerable Medium Gain Antenna (X, Ka) 
•  Data Volume ~ 2.3 Gb per day (Malargüe station as baseline) 

The spacecraft 

Langmuir Probe (4X) 

3GM (Kat + USO) in the 
vault 



Launch May 2022 

Interplanetary transfer  
(Earth-Venus-Earth-Mars-Earth) 

7.4 years 
 

Jupiter orbit insertion (JOI) Oct 2029 

2 Europa flybys Sept-Oct 2030 

Jupiter high-latitude phase  Nov 2030-Jul 2031 

Transfer to Ganymede Aug 2031-Sept 2032 

Ganymede orbit insertion (GOI) Sept 2032 

Ganymede elliptical orbit/5000 km circular orbit  Sept 2032–Jan 2033 

Ganymede 500 km Circular Orbit 
 

Feb-June 2033 
 

End of mission June 2033 

Mission trajectory 
milestones 



Cruise phase 
5 planetary flybys 



Energy  
reduction 

High latitude Low energy Orbiting Ganymede 
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2 EUROPA @ 400 km 
15 GANYMEDE @ 300-50000 km 
12 CALLISTO @ 200-3500 km 
 
 

Jupiter Tour 



Ganymede phase 

Phase Altitude 
[km] 

Initial beta 
angle [deg] 

Duration 
[days] 

GEO 200      (peri) 
10000 (apo) 

20/30 150 

GCO500 500 62 130 



Challenges of the mission 

Technical: 
 

Mission lifetime 
 

Radiations 
 

Thermal (hot and 
cold cases) 

 
Power 

 
Electromagnetic 

compatibility  

Operations: 
 

Navigation  
 

 Planetary 
protection 

 
Power & data rate 

constraints  
 

Human,  
knowledge 

management  



Hardware I: thermal test with a 
development model 



Hardware II: spacecraft engineering 
model 



Hardware III: radar boom and instruments 

Radar antenna and s/c mock-up 
MAG boom in thermal 
vacuum chamber 

UV spectrometer (EM) 



The Czech contribution to JUICE 

(1) Science  
 
RPWI: 1 co-PI and 6 co-Is  
J-MAG: 1 co-I (also co-I on RPWI)  
 
(2) Payload development  
 
PRODEX for the payload development (in CZ) of:  
- RPWI: Low voltage power supply (LVPS)  
- RPWI: LF receiver electronics (LFR)  
 
 
(3) Spacecraft industrial consortium  
 
Company Frentech involved in --> Navigation camera, MAG boom and RIME 
antenna  
Company CSRC involved in--> Medium gain antenna  
Company GL Electronics involved in--> Medium gain antenna  
Company Serenum involved in--> Analysis support  



Ø ESA Flagship mission: First ESA-led 
mission to the outer solar system 

Ø First orbiter of a moon around 
another planet 

Ø  Launch May 2022 
 
Ø  JUICE will characterise Jupiter’s 

system, atmosphere and 
magnetosphere over ~2.5 years 

 
Ø 2 Europa / 15 Ganymede / 12 Callisto 

flybys 

Ø  JUICE will then orbit and characterise 
Ganymede for a further ~9 months 

https://www.cosmos.esa.int/juice 

Stay tuned! 


