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It takes a long time to get to Pluto:
1609 Galileo Galilei makes first astronomical 

observation with a telescope

Images: Wikipedia & The Galileo Project
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1600s - 1700s Copernican view of Solar 
System generally accepted

Image: WikipediaMillennium Mathematics Project 4



1920s to 1940s 
Liquid propellant 

rockets 
developed

NASA
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Pluto was there… but we 
had to discover it

Kansas City Historical Society
Lowell Observatory via Alan Stern
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Which one is it?

Lowell Observatory
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An American 
Scientific Sensation

Lori L. Paul/JPL 8



[insert Lori’s 
Jim Christy 
photo here]

Robert L. Staehle/JPL & Lori L. Paul/JPL

Charon, Pluto’s primary 
satellite

US Naval Observatory
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The Mission to Pluto
Begins!
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Wikepedia
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Two more satellites were discovered

Nix

Hydra

Weaver, Stern, Mutchler, Steffl, et al. (2005)
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Pluto at Best 
Hubble Space 

Telescope 
Resolution

Earth’s Moon 
at the Same 
Resolution

WHY GO?

Alan Stern, et al.
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We had to get Professor Tombaugh’s 
permission to visit his planet

Stacy Weinstein/JPL 14



We formed a team to figure out how to get there

NASA/JPL 15



2005 November: Preparation for Launch

NASA/JHU-APL/SwRI
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SCIENTIFIC PAYLOAD
Instruments: 

 REX radio science & radiometry
 RALPH VIS/IR imaging & spectroscopy
 ALICE UV imaging spectroscopy
 LORRI High-resolution imager
 SWAP plasma  spectrometer
 PEPSSI energetic particle spectrometer
 SDC EPO Student Dust Counter

NASA/JHU-APL/SwRI

Alan Stern/SwRI
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Alan Stern/SwRI
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Go! 2006 January

Lori L. Paul

Robert Staehle 19



Allez!

Randy Cassingham
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sur La Réunion…
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Our knowledge grows up with us!

Venetia Burney

Photos clockwise from top left: Lori L. Paul, Guy Pignolet, Domie Lebas, BBC
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Bon voyage!

Lori L. Paul
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From 1609 to 2006…
Then it takes another 9 years from launch
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Science at Jupiter:  Jovian 
meteorology, geology of satellites, 
aurora, and magnetospheric physics.

Closest Date 28 Feb 2007
Range 32 RJupiter

Alan Stern/SwRI

Going past our largest planet
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Jupiter Flyby

Alan Stern/SwRI
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Volcanoes of Io

 At least 11 volcanic 
Plumes.

 Obtained the most 
detailed view ever of a 
volcanic plume on Io.

 Tvashtar is near Io’s 
North pole: always 
visible.

 Tvashtar stretches 
~340 km above the 
surface.

Tvashtar

Prometheus

Masubi

Io night side 
illuminated by Jupiter

Alan Stern/SwRI
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TVASHTAR MOVIE
 5 frames
 8 minutes
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 8 minutes

31



TVASHTAR MOVIE
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TVASHTAR MOVIE
 5 frames
 8 minutes
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TVASHTAR MOVIE
 5 frames
 8 minutes

 First direct measurements of plume dynamics.
 Ejection speed ~1 km/sec.
 Acceleration during descent.
 Apparently non-ballistic trajectories. 34



Alan Stern/SwRI

VOLCANOES & RINGS
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Goodbye Jupiter …

Alan Stern/SwRI
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… 2015:  Hello Pluto!

JHU-APL/SwRI
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Arrival 2015 Bastille Day
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The journey 
continues 
2016 to 2020…
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Many Plutos
These “ice dwarf” planets 
are planetary embryos
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2U:  Grow a little from Lightsail 1
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LightSail 1 Spacecraft
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Lori Paul
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