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The JUICE mission will address two themes of ESA's 
Cosmic Vision programme: 
1.What are the conditions for planet formation and 
emergence of life? 
2. How does the Solar System work?

The JUpiter ICy moons Explorer (JUICE) will 
perform detailed investigations of Jupiter and its 
system in all their inter-relations and complexity 
with particular emphasis on Ganymede as a 
planetary body and potential habitat. 

Investigations of Europa and Callisto would 
complete a comparative picture of the Galilean 
moons.



Solar panels: Juice has a distinctively shaped solar array – two 
‘wings’ of panels in a cross-like formation. Overall, these wings are 
made up of ten 2.5 x 3.5 m panels (five on each side) with a total 
area of 85 m2

Dimensions (stowed for launch): 4.09 x 2.86 x 4.35 m
Dimensions (deployed in orbit): 16.8 x 27.1 x 13.7 m
Dry mass (without fuel): 2420 kg. This includes the 
'payload adapter' that connects the satellite to the launcher.
Amount of propellant (full tank): 3650 kg. 

Instrument payload mass: 280 kg

RPWI  15.2 KG
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JUICE  
JUpiter ICy Moon  Explorer
ESA L class mission 2023

JANUS - Camera system
MAJIS - Moons and Jupiter Imaging Spectrometer
UVS - UV imaging Spectrograph
SWI - Sub-millimeter Wave Instrument
GALA - GAnymede Laser Altimeter
RIME - Radar for Icy Moons Exploration
J-MAG - A magnetometer instrument for JUICE
RPWI - Radio & Plasma Wave Investigation
3GM - Gravity & Geophysics of Jupiter and Galilean Moons
PRIDE - Planetary Radio Interferometer & Doppler Experiment

5 04 -25 04 2023   lauched window 



First  photo

RPWI - Radio & Plasma Wave Investigation

 19-23  April 
  RPWI Sensors release 
and first signals  
detected, FFT – Full 
Functional Tests  



 

RPWI makes use of several different sensors and receivers. 
Altogether, the instrument uses sensors and 3 receivers, which cover 
a wide frequency range, from DC up to 45 MHz. 
There are 4 Langmuir probes (LP-PWI) for plasma and electric field 
measurements, a search coil magnetometer (SCM) with 3 coils for 
magnetic fields measurement, and 3 radio antennas (RWI). 
Thus, the RPWI sensors provide complete measurements of the 
electric and magnetic field vectors.
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   RPWI       CBK  contribution   

1. DPU  
2. EBOX
3. PREBOX       



PWI Measured Quantity Range/Product Error/Sensitivity 

Electric field vector, δE(f) DC – 1.5 MHz 
Dust detection. 
Polarization with δB(f). 
Poynting flux with δB(f). 

DC: ≈ 0.9 V/m (instrument) 
(Calibration for S/C influence needed in 
flight) 
 
Spectral (differential): 
<1μV/m/√Hz (>500Hz) 

Electric field vector, δE(f) 80 kHz – 45 MHz 
Wave vector (δk) 
Polarization 

10 nV/m/√Hz     (at 10 MHz) 
~1°                      (at 5 MHz) 
~10%                  (at 5 MHz) 
(Direction finding calibration needed in-
flight) 

Magnetic field vector, δB(f) 0.1Hz – 20 kHz 
Polarization with δE(f). 
Poynting flux with δE(f). 

8 pT/√Hz             (at 1 Hz) 
0.6 pT/√Hz          (at 10 Hz) 
0.06 pT/√Hz        (at 100 Hz) 
20 fT/√Hz     (500Hz-10kHz) 

Electron density (Ne) 10-4 – 105 cm-3 <10% (>10cm-3) 
Leak current ≈0.5pA <100Hz 

Density fluctuations (δn/n) DC – 10kHz <5% below 1kHz 

δE or δn interferometry <1000 km/s Phase accuracy <1° for <20kHz.  
Phase response correctable. 

Ion density (Ni) 1–105 cm-3 <20% 

Electron temperature (Te) 0.01 – 20 eV <20% 

Ion drift speed (Vdi) 0.1–200 km/s <20% 

Ion temperature (Ti) upper constraints 0.02 – 20 eV Constrained by <mVdi
2/2e 

Spacecraft potential (Usc) ±80 V <10% 

Integrated solar EUV flux <1 Hz Res. 0.003 Gphotons/cm2/s 

PSSR: Dynamic range incl. processing gain 85 dB  

PSSR: Max Ice depth / Resolution <20 km (depend on ice 
conductivity/salinity) 

<1km 



Instrument   RPWI (Instrument Radio & Plasma Wave Investigation)

Pierwsze pomiary dokonane w przestrzeni kosmicznej daleko poza magnetosferą 
Ziemi,  pokazały że przyrząd działa dobrze !.
 

In prep, The Radio & Plasma Wave Investigation 
(RPWI) for the JUpiter ICy moons Explorer (JUICE)  w 
Space Sci Rev  2023







JOVIAN RADIO EMISSIONS
JUICE AND LOFAR SUPPORT

JUNO 

LOFAR 
BORÓWIEC VESPA VO 

200 or 500km

QP = Quasi-Periodic Bursts
nKOM = narrowband Kilometric
bKOM = broadband Kilometric
HOM = Hectometric
DAM = Decametric

Passive radar



DETECTION OF GANYMEDE 
MAGNETOSPHERE & IONOSPHERE

Ne ≈ 200-300 cm-3 @ 260 km

[Gurnett et al., 1996]

Ti ≈ 1-3 eV 

[Frank et al., 1997]



ICY MOON CONDUCTIVITIES
& ELECTRIC CURRENTS

• Determine the electric conductivity of the 
ionospheres

• Assess their role in supporting MHD-dynamo 
generated current systems induced by the 
rotating and variable Jovian magnetosphere

• Assess how these currents may couple 
inductively to sub-surface oceans

• Monitor electric acceleration structures at magnetic 
flux tubes connected to Ganymede’s auroral 
regions. 

 

• H ≈ - P ~ ene/(2B) ~ 10-4-10-3 mho near surface

• j ≥  E ~ 0.1 μA/m2

• I ≥ 100 kA  through ionosphere?
• Or through salty sub-surface ocean?

Upward/Downward
j ≈ 0.05-0.1 A/mμ 2

• RPWI WILL:

• MONITOR PLASMA DENSITIES 10-4 

– 105 CM-3 (MS RESOLUTION)

• LOCATE (ELECTRON) HEATING 

REGIONS IN THE DENSE PLASMA 

(>0.1 CM-3)

• DETERMINE EXB CONVECTION 

AND BULK ION DRIFT SPEED

• MONITOR THE SIZE AND MASS 

DISTRIBUTION OF A POSSIBLY 

EXISTING CHARGED DUST 

COMPONENT

• MONITOR DUST-PLASMA 

INTERACTIONS 

IONIZATION, HEATING AND 
DYNAMICS OF 

EXOSPHERES/IONOSPHERES



The induction process coupling the local space plasma where 
the spacecraft is situated to the electric currents in a conductive 
sub-surface ocean. The red parameters are measured in orbit 
(or during flybys) of the icy moons by RPWI and J-MAG 
onboard JUICE. The quasi-periodic magnetospheric induction 
disturbance dominantly from Jupiter’s magnetodisc propagates 
down to the sub-surface ocean in an Alfvénic manner, and there 
generates an induction current. The ocean (e.g., tidal) motion 
also contributes to an electric current. The total induction 
response in the ocean propagates outward through the 
ionosphere to the magnetosphere, where the JUICE spacecraft 
measures the disturbed electric and magnetic fields at many 
frequencies (days, hours). Various other electric current 
sources, such as ionospheric electric currents, also contribute 
to the measured electric and magnetic fields and must be 
separated out from the contribution of the sub-surface ocean. 
For instance, the induction response itself generates electric 
currents in the ionosphere, and for Callisto, this ionospheric 
induction response can dominate the measurements.





Start   10 2024           Jupiter  04 2030   
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