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Planets
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Jupiter from the Earth
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The Galilean Moons: January 1610
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Jupiter Visitors & Explorers

9 spacecraft:
1973: Pioneer 10
1974: Pioneer 11
1979: Voyager 1
1979: Voyager 2
1992: Ulysses
1995-2003: Galileo
2000: Cassini
2007: New Horizons
2016: Juno




Voyager




Europa’s First closeup:
Voyager 2




Galilean Moons from Voyager 2

lo Europa

Ganymede

Callisto




can Moons from Galileo

Ganymede

Callisto

Galileo spacecraft, 1995-2003



Comparisons

Mercury (4,879 kilometers), the Moon (3,475), lo (3,639), Europa (3,125), Ganymede (5,265),
Callisto (4,819), Titan (5,150, but it appears 5,550 with its atmosphere), and Triton (2,706).

All images NASA / JPL / Ted Stryk except the Moon (Alfredo Balreira) and Titan (NASA / JPL / SSI / Emily Lakdawalla). Montage by
Emily Lakdawalla.



Europa & Impact Crater
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San Andreas Fault, Earth
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Art’by Michael Carroll




Interior
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Europa




Tidal Flexing




Europa: More Water Than Earth




lcy "Lava Lamp”

ocean
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Plumes?




Ingredients for Life”?
' Water: Much more than all of Earth’s oceans

ﬁ" Essential elements: From formation and impacts

g: Chemical energy: From above and below
Stability: “Simmering” for 4 billion years

Earth’s ocean floor
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Europa Mission Science
Goal: Explore Europa to |nvest|gate its habltablhty

Ocean & Ice Shell




NASA-Selected Europa Payload

SUDA

MASPEX Europa Clipper

Europa-UVS Mass Spectrometer Dust Analyzer Magnetometer Faraday Cups
UV Spectrograph sniffing the surface & plume Magnetometer plasma environment
surface & plume/atmosphere atmosphere composition sensing ocean

composition

E-THEMIS

EIS

Narrow-Angle Camera

- Thermal Imager ? Wide-Angle Camer:

IR er ide-Angle Camera
i searching for hot spots surface mapping & . :

surface chemical R g'ng b~ ST TS alien landscape in 3D

ﬁnggmhn}s- landing landing

REASON
Ice-Penetrating Radar
plumbing the ice shell

Gravity Science
confirming an ocean

¢ Ice & Ocean @ Reconnaissance

¢ Composition ¢ Geology



A Global Web of Fly-bys

Multiple satellite gravity assists
enables “global-regional coverage”
of Europa from orbit around Jupiter

Current mission design P
consists of 46 low-altitude 3> s
flybys of Europa from =y -
Jupiter orbit over 3.5 yr

-----

Minimizes time in high —
radiation environment

Simple repetitive
operations



Coverage in Plumes Region

13F7-A21 Trajectory




Europa Mission Concept
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EUROPA' surface is
covered in a global water
ice crust. Estimates range
from 3 km - 30 km thick.

Rocky Sea Floor

europa.jpl.nasa.gov
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EUROPA

DISCOVER LIFE UNDER THE ICE

Astonishing geology and the potential to host the conditions for simple life make Jupiter's moon Europa a fascinating destination for future exploration. Beneath its icy surface, Europa is believed
to conceal a global ocean of salty liquid water twice the volume of Earth's oceans. Tugging and flexing from Jupiter's gravity generates enough heat to keep the ocean from freezing.
On Earth, wherever we find water, we find life. What will NASA's Europa mission find when it heads for this intriguing moon in the 2020s?

NASA Jet Propulsion Laboratory
www.jpl.nasa.gov



