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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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1920s to 1940s
Liquid propellant
rockets
developed

NASA




Pluto was there... but we
had to discover it

Lowell Observatory via Alan Stern
Kansas City Historical Society



Which one is 1t?

January 23, 1930 January 29, 1930

Lowell Observatory



An American
Scientific Sensation

- LOWELL OBSERVATORY '
Observation Circular

THE DISCOVERY OF A SOLAR SYSTEM BODY APPARENTLY TRANS-NEPTUNIAN

The message sent last night (March 12) to Harvard Observatory for distribution to astron-
omers read as follows:

“Systematic search begun years ago Lowell's for planet
has revealed object which since seven weeks has in rate of motion and path consistently conformed to Trans-
Neptunian body at approximate distance he assigned. Fifteenth magnitude. Position March twelve days
three hours GMT was seven seconds of time West from Delta with Lowell's prodi

longitade.”
For ease in finding object was referred to Delta Geminorum. )
Position March 1214 GM.T. RA. 7% 15= 500 Dee. 22° & ."‘

'ﬂnlndhgdlhhobjslmldimlmu]lollheml!pmnnﬂnlulnISOSIu-Dr.

Lowell in | work on the dynamical evidence of a planet beyond N
“ tune. (See L.0O. Mem!n. \'n{. I, No. 1, “A Trans-Neptunian Planet,” 1914). The earlier
ing work, laborious and uncertain because of the less efficient instrumental means, could be

resumed much more etroeunly early last year with the very efficient new Lawrence Lowell tele-
scope specially designed for this particular problem. Some weeks ago, on plates he made with
I.hh instrument, Mr. C. W. Tombaugh, assistant on the staff, using the Bli Oa-p-rllur. found
a very exceptional object, which since has been studied arllnlly It has been pho
regularly by Astronomer Lampland with the 42-inch reflector, and also observed visually by
Astronomer E. C. Slipher and the writer with the large refractor.
The new object was first recorded on the search phl.uol.hnury 21 (1930), 23rd, and 29th,

and since February 19 it has been followed closely. Besid plates of it with the
new photographic ununhjedhnb«lmrd«lonmnwulmndphlnwiuth
large refl by L who is bnthurinnlplampr‘dlb-dlhobjst
[unlznl'noﬂmhehu d for the at intervals between observations

with ruul that appear to place the objeet wlalrle Neptune's orbit at an lndluhd distance of
40 3 astronomical units. During the period of more than 7 weeks the object has re-
mained close to the ecliptic; the while it has M from 12 days after opposition point ta within
IML:O ﬁy':ud‘ its lh:ioumry p:h:t. “:h ?p“f“ retrogression, March 10 to ll. was about 30°
8 apparent path and in rate of motion it conforms expected be-
::rlu of a Trans-Neptunian body, at about Lowell's predicted distance. % has not been op-
portunity yet to complete and of positions of the object requi-
site for use in the mwtadm of the orbit, but it is realized that the orbital elements are much

1o be desired and this important work is in hand.
In brightness the object is only -Imnéllsth magnitude, Examination of it
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Lori L. Paul/JPL






The Mission to Pluto

PLUTO NOT YET EXPLORED ;}@_)l SA
T 1 0



Wikepedia
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Weaver, Stern, Mutchler, Steffl, et al. (2005)

S/2005P2

S/2005P 1

Offset in Declination (arcsec)

Orbits of 4 bodies in Pluto system about
the barycenter as seen from Earth
Point size indicates errors
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Illustration Credit: NASA, ESA, W. J. Meriine (SwRI),
and the Pluto Companion Search Team










We formed a team to figure out how to get there

Pluto Waorkshop, lrr wvell ()hi.r\"llkﬂ'.}- £ ;.' NS m,, ¥

' ‘* c’;_ 'gl.&“‘
‘&Ed%lg;‘ ." l"u LY(mjbi‘fu, ._&
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NASA/JPL 15



2005 November: Preparation for Launch
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SCIENTIFIC PAYLOAD

Instruments:

REX radio science & radiometry
R EX RALPH VIS/IR imaging & spectroscopy

ALICE UV imaging spectroscopy

P E P S S I LORRI High-resolution imager

SWAP plasma spectrometer

PEPSSI energetic particle spectrometer
SDC EPO Student Dust Counter

. -\. \

% Student
\Dust Counter

Alan Stern/SwRil
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LE VOYAGE VERS PLUTON

DERNIERE STATION AVANT

Aa installé ici pultime station de

ent de la sonde interplanétaire
Objets de Kuiper.

le 19 janvier 2006, la NAS

poursuite pour le lancem
vers Pluton et les

« New Horizons »

Cette plague
par le Dr- Robert STAEH
et M. Bruno MAMIND
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Photos clockwise from top left: Lori L. Paul, Guy Pignolet, Demie Lebas, BBC







From 1609 to 2006...
Then it takes another 9 years from launch

KBOs Pluto System  Jupiter System
2016-2020 July 2015 Feb 2007

~Launch

- . .




Going past our largest planet

Closest Date |28 Feb 2007

Range

|||||||
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Science at Jupiter: Jovian
meteorology, geology of satellites,
aurora, and magnetospheric physics.

Alan Stern/SwRl




Jupiter Flyby
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Objectives Met

1. Flew through Pluto aim point

2. Served as flyby/encounter pathfinder
3. Collected diverse scientific data

Alan Stern/SwRI
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Time, Minutes

> First direct measurements of plume dynamics.
> Ejection speed ~1 km/sec.

» Acceleration during descent.

» Apparently non-ballistic trajectories.




VOLCANOES & RINGS




Goodbye Jupiter ...

—

Alan Stern/SwRl




.. 2015: Hello Pluto!

JHU-APL/SwRI




Arrival 2015 Bastille Day
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Some of the Largest Known Objects
Many PIUtOS in the Kuiper Belt and Oort Cloud

These “ice dwarf” planets Discovered in the Kuiper Belt
Ch
are planetary embryos (? o

2003 UB313 Pluto (90377) Sedna

2003 EL61a

2003 FY9 (90482) 2003 (50000)
Orcus EL61a Quadur

(28978) (20000) 2002
Ixion Varuna AW197

The largest objects Discovered
in the Astroid Belt

Scale
1000 km . & »
Plot preparad by the Ninor Planet Canter (2004 Mar 23). (1) Ceres (2) Pallas (4) Vesta

TA004912




Interplanetary CubeSats:
Opening the Solar System

to a Broad Community

at Lower Cost

Robert Staehle*

Diana Blaney

Hamid Hemmati

Martin Lo

Pantazis Mouroulis

Paula J. Pingree

Thor Wilson

Jet Propulsion Laboratory/
California Institute of Technology

Jordi Puig-Suari
Austin Williams
CalPoly San Luis Obispo

Bruce Betts
Louis Friedman
The Planetary Society

Tomas Svitek
Stellar Exploration

*robert.l.staehle@)jpl.nasa.gov
' a3 +1 818 354-1176
STELLAR -, EFT . MS 306-416
Y4 ' : 4800 Oak Grove Drive 41
Pasadena, California 91109 USA

Fitneraee ‘Art: Ryan Sellars/CalPoly SLO
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“LightSail 1 Spacecraft

PLANETARY
SOCIETY

*

6/9/2011







