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Why use HUBBLE to look at Solar System objects?!?

Pop Chart https://popchart.co/products/the-chart-of-cosmic-exploration



NASA / JPL / Roscosmos / JAXA / ESA / ISRO / Jason Davis / The Planetary Society



MARS as seen by Hubble over the decades





Hubble complements space missions

Saturn’s aurorae imaged by 
Hubble in the ultraviolet

NASA artist’s concept of Cassini spacecraft about to dive between Saturn and its rings

Cassini spacecraft  - orbited Saturn
for nearly 18 years



Hubble complements space missions

Illustration of Juno at Jupiter (courtesy NASA)

Juno spacecraft - currently 
in orbit around Jupiter

Jupiter’s aurorae imaged by 
Hubble in the ultraviolet



Illustration of Juno at Jupiter (courtesy NASA)

Juno spacecraft - currently 
in orbit around Jupiter

Hubble complements space missions

Juno Gemini Observatory Hubble



Hubble enhances space missions

New Horizons spacecraft - studied Pluto 
and its moons discovered by Hubble

Composite of Hubble images 
shows Pluto moons



Hubble enhances space missions

New Horizons spacecraft - studied Pluto 
and its moons discovered by Hubble
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Composite of Hubble images 
shows Pluto moons

Illustration of Pluto's moon dances (courtesy NASA)






Hubble found a new target for NH 
in 2014, YEARS after NH was launched! 

Arrokoth (2014 MU69) from New Horizons  (courtesy NASA)

New Horizons spacecraft after Pluto

Hubble enhances space missions



Hubble spectroscopy yields rich results

Europa spectroscopy with Hubble's  Space 
Telescope Imaging Spectrograph (STIS)

Hubble spectra yield insights into chemistry of 
Europa's plumes



Far-ultraviolet Hubble spectroscopy of 
recent comets

Hubble spectroscopy yields rich results

C/2009 P1 (Garradd)
with Hubble

Comet Garradd, Sirene Observatory
Credit & Copyright: Olivier Sedan

Comet 103P/Hartley 2
Credit: NASA EPOXI mission

Comet ISON
Credit: Pete Lawrence

Comet Lovejoy
Credit: Nick Howes



Hubble enables a WEALTH of Solar System science
Interstellar Comet 2I/Borisov                           Hubble Space Telescope

Comet Shoemaker-Levy 9 
Impacts on Jupiter 

Hubble Space Telescope

Europa Plumes and Ganymede Aurorae       Hubble Space Telescope






planetary science



Free advice for US planetary folks …

Visualization 
by 

Martin Vargic

planetary science



Hubble images exoplanets!       

Hubble in 2006 Hubble in 2012 Hubble in 2020*
(* about a month ago)

Or maybe not?

Gáspár and Rieke 2020, accepted in PNAS, https://arxiv.org/abs/2004.08736



Hubble detects exoplanets     via gravitational microlensing

https://saasta.ac.za/astronomy/downloads.shtml

Hubble - 2007 Oct 8

Hubble - 2008 May 4

Star: OGLE-2007-BLG-349



Hubble - 2007 Oct 8

Hubble - 2008 May 4
DISCLAIMER: the “picture” above is an ARTIST’S 

CONCEPT – not a Hubble image of this planet

Star: OGLE-2007-BLG-349

Bennett et al. 2016, Astronomical Journal 152, 125 http://dx.doi.org/10.3847/0004-6256/152/5/125 

Hubble detects exoplanets     via gravitational microlensing



Hubble’s most powerful tool for exoplanets is TRANSIT 
SPECTROSCOPY






Hubble – first detection of an exoplanet atmosphere



Hubble spectrum of WASP-121b

Wide-Angle Survey for Planets

Not nice for humans

DISCLAIMER: the “picture” above is an ARTIST’S 
CONCEPT – not a Hubble image of this planet



Hubble data show 1.4-μm vibrational band of water vapor 

DISCLAIMER: the “picture” above is an ARTIST’S 
CONCEPT – not a Hubble image of this planet

Maybe nice for humans?

Hubble spectrum of K2-18b



Hubble – exoplanet powerhouse
Hubble revealed atmospheric escape from exo-atmospheres

DISCLAIMER: the “picture” above is an ARTIST’S CONCEPT – not Hubble image of this planet



Hubble – exoplanet powerhouse
Hubble has mapped surface temperatures of exoplanets






Hubble – exoplanet powerhouse
Hubble has shown us the colors of the skies on alien worlds



Hubble – exoplanet powerhouse
Hubble heralded the era of comparative exoplanetology

DISCLAIMER: the “pictures” above are all ARTIST’S CONCEPTS – not Hubble images of these planet



30 years of revolutionary planetary science 
in our Solar System and beyond…

hbhammel
Heidi B. Hammel

hbhammel@aura-astronomy.org

Hubble Space Telescope 
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