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Europa Fact Sheet

Diameter – 1900 miles
Earth’s Moon: 2159 miles (88%)

Mass – 65% of Earth’s Moon

Distance from Jupiter 
414,000 miles (9.5 Jupiter radii)

Orbital period: 3.5 days

Temperature: -275oF

Discovery: Jan 8th, 1610
Galileo Galilei



Jupiter’s family portrait

Io Europa Ganymede Callisto



Moons of the Solar System



Size Comparison



Surfaces of the Galilean Moons

Young surfaces Old surface

(Geologically Active)



Volcanic Moons



Io in action





Io in action



Io – Jupiter's Volcanic Moon

100 times more volcanic 
than Earth!!

Ground temperature: -260oF

Bright areas: Fresh sulfur 
frost

Yellow-Brown areas: older 
sulfur compounds

“Nowhere else in the Solar System 
do volcanic processes 

so dominate everything we see as on Io”
Carl Sagan



Io's Volcanoes

Loki



Active volcanoes



Io's interior

Iron rich core

Molten silicate interior

Thin silicate crust

Io is roughly the size of the Moon.
How does such a small body retain such a hot interior?







Orbital Clockwork



Swinging Moons



Periodic tug of Europa makes 
Io's orbit slightly elliptic



Tidal Heating

Difference in tidal bulge
from closest to farthest from 

Jupiter: 
100 m (~300 ft)

MASSIVE FRICTION!!!

Close to Jupiter:
large tidal bulge

Far from Jupiter:
small tidal bulge



Jupiter

Io



Tidal heating 
keeps Io's interior molten

Iron rich core

Molten silicate interior

Thin silicate crust





Energy

Radiation

Tides



Energy

Radiation

Tides

Too much! Just right



Europa





Ice Tectonics





Surface floating on liquid 







“Pull-apart” bands



Domes and Pits (“freckles”)



“Chaos” features



Double Ridges



Cycloids











Double ridges





Water Plumes



Enceladus



Enceladus

Plumes imaged by Cassini



Enceladus

Close up of the plumes







Enceladus

Enceladus and Titan



Tidal Heating!

2:1 resonance with Dione
keeps Enceladus' orbit eccentric



Life?



















Europa Clipper

Reconnaissance: 45 flybys, as low as 25km
Radar to determine ice’s thickness

High resolution camera
Identify future landing sites

Launch 2020-2021







Europa Thermal Emission Imaging System (E-THEMIS)
Detect Plumes

Mapping Imaging Spectrometer for Europa (MISE)
Map distribution of organics, chemistry of surface

Europa Imaging System (EIS)
High resolution camera (50cm)

Ultraviolet Spectrograph (UVS)
Plumes, exosphere

Radar for Europa Assessment and Sounding: Ocean to Near-Surface (REASON)
Radar mapping

Interior Characterization of Europa using Magnetometry (ICEMAG)
Depth and salinity of ocean

Plasma Instrument for Magnetic Sounding (PIMS)
Magnetic fields external to Europa – aids ICEMAG

Mass Spectrometer for Planetary Exploration/Europa (MASPEX)
Chemistry of tenuous atmosphere or plumes

Surface Dust Mass Analyzer (SUDA)
Chemical composition






