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Ganymede
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® Explore Jupiter's icy moons — in particular huge,

JUICE IN A NUTSHELL @

science instruments

Juice will:

+ 1 experiment

+ 1 radiation monitor magnetised, water-rich Ganymede

® Investigate Jupiter's complex environment in depth
. e Study the Jupiter system as an archetype for gas

glants across the Universe

Juice is an ESA-led mission

@ has contributed one instrument (UVS) and hardware
for two European-provided instruments (RIME, PEP)

Juice will be the first spacecraft to:
has contributed hardware for various European-

provided instruments (RPWI, GALA, PEP]

® Perform a lunar-Earth gravity

has contributed hardware for one European- Juice will address two key themes of assist
provided instrument (3GM) ESA's Cosmic Vision 2015-2025: _'
//" @™ What are the conditions for planet ;;;: ........ ; * Change orbit fro@ another
/ = ™ formation and the emergence of life? e, planet to one of its moons

(Jupiter to Ganymede])

® Orbit a moon other than our

own

How does the Solar System work?
Juice will reach space on an Ariane 5 from
Europe’s Spaceport in French Guiana ‘ ‘ ‘



https://www.esa.int/ESA_Multimedia/Images/2022/12/Juice_in_a_nutshell

JUICE SCIENCE: FIVE MYSTERIES JUICE WILL ADDRESS
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JUICE SCIENCE: JUPITER'S ICY MOONS

Jupiter's three large icy moons are thought to harbour oceans of liquid water beneath their icy crusts.
Juice will explore these fascinating worlds and investigate whether life ever emerged in these oceans.

EUROPA

Surface: young, active

Juice flybys: 2

Juice's closest approach: 400 km
Juice's main goals: searching for
biosignatures and pockets of water;
exploring geology, surface, subsurface,
activity, environment

May vent water
vapour to space via

‘plumes’ and geysers

PRIMARY
TARGET

Only moon in the Solar

System to generate its

own magnetic field

GANYMEDE

Surface: varying, offering a geological record spanning billions
of years

Juice flybys: 12

Juice's closest approach: 400 km during flybys, 500 km
whilst in orbit (potentially aiming for 200 km)

Juice's main goals: exploring magnetic field, hidden ocean,
complex core, ice content, shell, interaction with Jupiter, past
and present activity, habitability

g esa

CALLISTO

Surface: oldest in Solar System, heavily cratered
and inactive, remnant of the early Jovian system
Juice flybys: 21

Juice's closest approach: 200 km

Main goals: glimpsing the environment around
early Jupiter

May contain a salty

subsurface ocean



https://www.esa.int/ESA_Multimedia/Images/2022/12/Jupiter_s_icy_moons

JUPITER AND ITS COMPLEX ENVIRONMENT 1/2 ¢
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JUPITER AND ITS COMPLEX ENVIRONMENT 2/2
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JUICE'S SCIENCE INSTRUMENTS

Juice will carry ten state-of-the-art instruments, including the most powerful remote sensing, geophysical and in situ payloads ever flown to the

outer Solar System. Nine of the instruments are led by European partners, and one by NASA. Juice also includes an experiment called PRIDE, which
will perform precise measurements using radio telescopes on Earth.

@® In situ instruments @ Remote sensing instruments @ Geophysical instruments @ Experiment Laser alt[ig:&]r

_ RIME
Optical camera system :

[UANUS) [iﬁgﬂli';'c’:c'g?t] Radio science experiment
(3GM])
Visible and infrared imaging
spectrometer g A A . ..
[MAJIS] .................................... Magnetometer s> S

............................. [ J _ M AG] v ,

UV imaging spectrograph
(Uvs)

............

Particle environment package
Planetary Radio (PEP)

Interferometer &

Sub-millimetre wave Doppler Experiment :
instrument (PRIDE) \\Z. MAGNETOMETER .
(SWI) 7 . BOOM{-MAG, RPWI) Radio and plasma wave
. . instrument \
Juice will also carry (RPWT)
a radiation monitor
Radar sounder (RADEM)
(RIME)



https://www.esa.int/ESA_Multimedia/Images/2022/12/Juice_s_science_instruments

OPERATING IN AN EXTREME ENVIRONMENT
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MISSIONS TO JUPITER

JUPITER ORBITERS JUPITER FLYBYS

e . S ¢ 1973 ® Pioneer 10
e e ———

......... e 1974 ‘ Pioneer 11

......... o 1979 ® Voyagerl
@® Voyager?2

......... 1992 @ @ Ulysses

--------- * 2000 ® @ Cassini-Huygens

--------- e 2007 © New Horizons
® Juno (2016-present) o

T—— © Europa Clipper (2030-2035) e O

@ ESA missions
@ NASA missions

® Juice (2031-2035)* @



https://www.esa.int/ESA_Multimedia/Images/2022/12/Missions_to_Jupiter

A TRIO OF MISSIONS: JUNO, JUICE AND EUROPA CLIPPER
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JUICE'S LEGACY

Juice will push beyond the
capabilities of previous missions
like NASA's Galileo (1989-2003)
and NASA/ESA/ASI Cassini-
Huygens (1997-2017), and directly
complement the results of NASA's
Juno (2011-) and Europa Clipper
(2024-) missions.



https://www.esa.int/ESA_Multimedia/Images/2022/12/Juice_s_legacy

ARIANE 5'S LEGACY OF LAUNCHING SCIENCE MISSIONS



https://www.esa.int/ESA_Multimedia/Videos/2022/06/The_Making_of_Juice_Episode_6#.Y5Cdgxu9Tl8.link
https://www.esa.int/ESA_Multimedia/Images/2022/12/Ariane_5_s_legacy_of_launching_science_missions

EUROPE'S SPACEPORT: AN IDEAL LAUNCH SITE

©

> B High efficiency, @
_ safety and reliability R
e 250+ Ariane launches through European teamwork " % GuTANA
from French Guiana  _i.

Open sea to the
north and east means
maximum launch safety

Speed of Earth’s rotation near
the equator gives Ariane 5 an
extra boost during launch

@ | ,
Customers from

\ //
all over the world ) LS

No risk of cyclones
or earthquakes

©

Working towards
90% renewable energy sources
by the end of 2025

&-.

Operational since 1968

. 5 .
with several launch complexes With 630 km* jungle, the Spaceport

IS a large natural area hosting an
abundance of wildlife and plants
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LAUNCH AND DEPLOYMENT TIMELINE
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JOURNEY TO JUPITER

S

JUICE'S
JOURNEY
— @
) w?
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PLANETARY SCIENCE ARCHIVE: MAXIMISING SCIENCE FROM OUR MISSIONS

Processed data
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https://www.esa.int/ESA_Multimedia/Images/2022/12/Planetary_Science_Archive_maximising_science_from_our_missions

AN ESA-LED GLOBAL COLLABORATION



https://www.esa.int/ESA_Multimedia/Images/2022/12/Juice_an_ESA-led_global_collaboration

EUROPEAN PARTNERS

e

Beyond Europe:

United States
National Aeronautics and Space
Administration (NASA]

Japan
Japan Aerospace Exploration

Agency (JAXA)

Israel
Israel.Space Agency (ISA)


https://www.esa.int/ESA_Multimedia/Images/2022/12/Juice_European_partners

MEET THE TEAM: KEY SPOKESPEOPLE

All spokespeople can be reached via ESA Media Relations: media@esa.int.

Flags represent spoken languages.

Nicolas Altobelli

Mission Manager
ESAC, Spain
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Giuseppe Sarri
Project Manager
ESTEC, Netherlands
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Olivier Witasse

Project Scientist
ESTEC, Netherlands
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Manuela Baroni

Assembly, Integration and Test
Engineer

ESTEC, Netherlands
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Mihaela Barbu
Senior Schedule Controller
ESTEC, Netherlands
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Christian Erd
Spacecraft & System Manager

ESTEC, Netherlands
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Claire Vallat

Science Operations Scientist
ESAC, Spain

Y

Alessandro Atzei
Payload System Engineer
ESTEC, Netherlands

LN

Rosario Lorente

Science Operations Scientist
ESAC, Spain

Gaitee Hussain
Head of Science Division
ESTEC, Netherlands

S LA
N

Mark McCaughrean

Senior Advisor for Science and
Exploration

ESTEC, Netherlands

S LA
N

Markus Kissler-Patig

Head of Science and Operations
Department

ESAC, Spain

S=mmq |
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Ruedeger Albat
Head of Ariane 5

and Future Preparation
ESA HQ, France

Si= g |-
s

Daniel de Chambure
Head of STS Kourou Office

ESA HQ, France
=11

Ignacio Tanco
Spacecraft Operations Manager
ESOC, Germany

l—QZ
NS

Angela Dietz
Operations Engineer
ESOC, Germany

SN ==
Z IS

Bruno Sousa
Flight Operations Director
ESOC, Germany

S LA
N

Andrea Accomazzo
Flight Operations Director
ESOC, Germany

SN L
1 IS

Arnaud Boutonnet
Mission Analyst

ESOC, Germany
==
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ESA Directors

Josef Aschbacher
Director General

ESA HQ, France

NI L
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Guenther Hasinger
Director of Science
ESAC, Spain

N LA
Z >

Rolf Densing
Director of Operations
ESOC, Germany

SN LA
N

Daniel Neuenschwander
Director of Space
Transportation

ESA HQ, France
i)
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MEET THE TEAM: INSTRUMENT PRINCIPAL INVESTIGATORS

Click here for a full list of Juice instruments with technical descriptions, principal investigators, co-principal investigators and lead funding agencies.

”

Optical camera system UV imaging spectrograph
(JANUS) (UvVS)

Pasquale Palumbo Randy Gladstone

Universita degli Studi di Napoli Southwest Research Institute
Parthenope USA

ITtaly

Visible and infrared imaging Sub-millimetre wave instrument
spectrometer (SWI)
(MAJIS) Paul Hartogh

Francois Poulet Max-Planck-Institut fur
Institut d'Astrophysique Spatiale Sonnensystemforschung
France Germany

Planetary Radio Interferometer & Doppler Experiment
(PRIDE)

Leonid Gurvits

Joint Institute for VLBI ERIC and Technische Universiteit Delft
Netherlands

Radar sounder

(RIME)

Lorenzo Bruzzone

Universita degli Studi di Trento
Italy

AN

Laser altimeter

(GALA)

Hauke Hussmann

DLR Institut fur Planetenforschung
Germany

Radio science experiment
(3GM)

Luciano Iess

Sapienza Universita di Roma
ITtaly

Magnetometer
(J-MAG)

Michele Dougherty
Imperial College London
United Kingdom

g esa

Particle environment package
(PEP)

Stas Barabash

Institutet for rymdfysik
Kiruna, Sweden

Radio and plasma wave
instrument

(RPWI)

Jan-Erik Wahlund
Institutet for rymdfysik
Uppsala, Sweden


https://www.cosmos.esa.int/web/juice/payload
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IMAGES AND VIDEOS

ESA images: www.esa.int/ESA_Multimedia/Images
ESA videos: www.esa.int/ESA_Multimedia/Videos

Juice solar array
deployment test

Juice antennas

The Making of Juice
— episode 2

The Making of Juice —
YouTube Channel

Juice antenna
closeup

The orbits of the
Galilean moons

The Making of Juice —
episode 3

Juice antenna

Juice's journey and
Jupiter system tour

The Making of Juice
— episode 4

Juice In transport Installing Juice at

container ESTEC
Juice’s flyby Juice's flyb
of Europa of Ganymede

The Making of Juice —
episode 5

The Making of Juice -
episode b

Testing radar to peer
Into Jupiter's moons

Juice's flyby
of Callisto

The Making of Juice -
episode /

g esa

Jupiter mission passes
space vacuum test

Juice in Large Space
Simulator

The Making of Juice —
episode 1

Inside the Galilean
moons

The Making of Juice —
episode 8

The Making of Juice
— compilation 2020-
2021
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FREQUENTLY ASKED QUESTIONS 1/2

‘ Is Juice able to detect life? mission — was deemed unnecessary. The solar panels will generate around
/00-900 Watts. The spacecraft is also equipped with batteries that allow it to
Juice is not equipped to detect life. The mission is designed to find out whether survive eclipses of up to around five hours.

there could be places around Jupiter, inside the icy moons, where the necessary
conditions (water, biological essential elements, energy, and stability) to sustain

life are present. Will the spacecraft be sterilised? If not, could Juice bring life
% to Jupiter?

Why will Juice orbit Ganymede and not Europa? No, Juice will not be sterilised. The mission will therefore bring a miniscule
number of cells (spores) from Earth with it. Icy moon Europa is the only

There are two reasons. Firstly, Ganymede is a unique and fascinating object; it is target considered to have the potential for harbouring life, and that therefore

the largest moon in the Solar System, the only moon with an internal magnetic needs to be protected. Juice has been designed to reliably maintain control

field, it has a unique geologic history and it harbours a large subsurface ocean. of itself, so the likelihood of accidentally colliding with Europa and potentially

Secondly, the radiation environment is very harsh around Europa because it is contaminating it with cells from Earth is below the requirement for

much closer to Jupiter; this also explains why Juice will make only two flybys of planetary protection.

Europa.

If we discover, before entering into orbit around Ganymede, that the moon is
habitable, we will follow the requirements for planetary protection. But as it

How is Juice powered? stands, planetary protection rules allow a crash onto Ganymede, because there
are no indications that the deep subsurface ocean on Ganymede can be in
Juice's power comes mainly from its large solar array. It was proven that contact with the surface. Crashing into Europa would not be allowed because
a mission at Jupiter can be designed with solar panels, and therefore a Europa’s subsurface oceans are suspected to be less deep and therefore
radioisotope thermoelectric generator (RTG) — such as that used by the Cassini contamination from the surface to the ocean would in theory be possible.
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FREQUENTLY ASKED QUESTIONS 2/2

Concerning the first results, the science that Juice will undertake is very

Will you work together with Europa Clipper? broad, covering Jupiter's atmosphere, magnetosphere and rings, the Galilean
moons, and more. It is difficult to predict exactly when the first results will

Whilst Europa Clipper is really focused on the moon Europa — including be available, but it will definitely be sometime in 203¢.

Investigating whether the icy moon could have conditions suitable for

life, Juice will study many targets (three icy moons, Jupiter's atmosphere, Some images and data will also be collected during the journey to Jupiter,

magnetosphere, Io, smaller moons, Jupiter's rings] with a special focus and this is when the first images from the mission will become available.

on Ganymede.

Having two missions in the Jupiter system at the same time Is a great
opportunity for science. The Europa Clipper science team and Juice science
team are already working together to maximise the scientific harvest of the

What makes flying Juice such a challenge?

two missions. A joint meeting Is organised approximately once per year Juice will face challenges like no other European mission, for example:
and the two teams are In reqular contact in between meetings. Recently, a sunlight collected by its solar panels will be 25 times weaker than what
steering group was formed that is dedicated to this collaboration, including can be collected when orbiting Earth. The immense distances — hundreds
members of both teams. of millions of kilometres from Earth — require a large 2.4 m-diameter

antenna on board to ensure sufficient data rates to download scientific
data. Furthermore, Juice's complex trajectory around the Galilean moons
. . . will include an extraordinary number of gravity assist flybys. Finally
- ? . . . . . S '
, When will we get the first images and results: entry into orbit around Ganymede will require precise navigation and deft

. . . . . . manoeuvring.
The science mission will start around six months before arrival at Jupiter;

images of Jupiter will be taken from a distance at that time and released
soon afterwards. Juice's first science flyby of a Jovian moon (Ganymede) and
first passage close to Jupiter will occur in February 2032. The first really

Interesting images will be taken and released at that time. ‘ ‘ ‘
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THE EUROPEAN SPACE AGENCY

Established in 1975, ESA now has 22 Member States and cooperates with many others. These countries
are home to more than 500 million European citizens. If you're one of them, then we're working for you.

Our mission is the peaceful exploration and use of space for the benefit of everyone. We watch over Earth,
develop and launch inspiring and unique space projects, fly astronauts and push the boundaries of science
and technology, seeking answers to the big questions about the Universe.

We are a family of scientists, engineers and business professionals from all over Europe, working together
In a diverse and multinational environment.
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