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Mission History

* 1990: Pluto 330

* 1991: Pluto Mariner Mark ||
+ 1992: Pluto Fast Flyby

* 1994: Pluto Express

* 1997: Pluto Kuiper Express
» 2001: New Horizons




Pluto's Surface
Composition Is Complex
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The Old View:
4 Terrestrial Planets
4 Giant Planets
1 Misfit Pluto







New View of the Solar System

e Third class of planetary body
 Dwarf planets most common type

Kuiper Belt
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SO MANY PLANETS!




Highest Funding Priority Medium-Scale Mission
New Start of the 2003 Planetary Decadal Survey:

A Reconnaissance Expedition
to Pluto-Charon & the Kuiper Belt
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Concept Study Report for
the Pluto-Kuiper Belt Mission
NASA AO-OSS-01

Principal Investigator:
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THE BLUR: 2002-2005
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MOMENTOS

Clyde Tombaugh’s |
. Remains . @

Interned herein are remains of American
Clyde W. Tombaugh, discoverer of Pluto
and the solar system’s “third zone.” Adelle
and Muron’s boy, Patricia’s husband,
Annette and Alden’s father, astronomer,
teacher, punster, and friend:

Clyde W. Tombaugh (1906-1997).




MOMENTOS

PLUTO NOT YET EXPLORED




LAUNCHER

Centaur Forward
5-meter Short Payload Load Reactor

Fairing (68 ft) Payload
Centaur Interstage / Adapter (PLA)
Adapter (12.5 ft Dia)
Centaur Conical
Interstage Adapter

CCB Cylindrical
Interstage Adapter

Solid Rocket
Boosters

Centaur
7 | Upper
Aft Transition & Centaur \ Single Stage
Skirt/Heat Shield Aft Stub RL10 Engine
Adapter \

\

5-Meter
Common Core Payload Fairing
Booster™ (CCB) Boattail
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ALL ABOARD!
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KBOs Pluto System Jupiter System
2016-2020 July 2015 Feb 2007
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NEW HORIZONS
at Jupiter







WELCOME TO PLUTO!




TIMELINE

PLUTO FLYBY
OVERVIEW

PRIMARY
OPERATIONS
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SIX BODIES TO STUDY

Pluto

-
Charon




Charon-Earth
Occultation
14:20:09

Pluto-Earth
- Occultation
15:00 12:52:30
14:00
/ 1300

Charon-Sun
Occultation .
14:17:50 Pluto-Sun
Occultation
12:51:28 Charon C/A
12:04:00
29,432 km
13.87 km/s

Charon
Pluto
120
11:00

Pluto C/A Nix
11:50:00
13,695 km
13.78 km/s

Nix

Hydra

Charoh

AND NEEDLES
TO THREAD

«— Hydra

S/C trajectory time ticks: 10 min
Occultation: center time

- Position-and lighting at Pluto C/A

Distance relative to body center

Sun
Earth
0.24°

New Horizons Trajectory

/ .

Orbit Period a

6.4d
249d
38.2d

19,571 km
48,675 km
64,780 km






Styx

Nix

Kerberos

Hydra

Charon

10 miles




PLUTO’S SMALL SATELLITES
ARE ALL RAPIDLY TUMBLING















NEW HORIZONS:
GLACIAL FLOW ON PLUTO

"".“ a\(" f"
2

\ , (VLY N O 3 : 0 .’."l‘
IIUJJ d 15 e . ;\ AN Y VR X N \\‘ i r‘\‘
W AR b\r“c..-l"' {

l
" \ »

" A , AN g( ‘ "L_{ "Q)\

Nitrogen ice flow

Nitrogen ice flow

Polygonal cells

Sputnik Planum
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-xplored!

Pluto—

New Horizons
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A PEEK INSIDE THE
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PUBLIC RELATIONS
MACHINE

News Media Reports

2,300

on New Horizons' Pluto Flyby "

Number of web stream plays on

FIRST LOOK AT THE
D!

Number of newspapers around

= p WARF PLANET
s - NASA Spacecraft akes Up 4 -
NASA TV, The normal average is as It Approaches ' BN
the world that featured the 10K plays per day 3 4 y
Pluto image on the front page NASA SETS 75 963475 O .
(7/15) PLUTO TSN

e
psty

Number of page views on NASA.gov
c b traffac 1
Percentage of web traffic to all US resulting from 4.1 million sessions
Govi. sites that vas going to and 3.4 million users
NASA gov an hour prior to the flyby
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Front page of The New York Times as it appeared on 16 July 2015 and 16 July 1965 #PlutoFlyBy

#NewHorizons #Mariner
2 You, Pluto, NASA New Horizons and 7 others







"NEW
HORIZONS \

'NASA’s Pluto-Kuiper Belt Mission
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s It Really So Hard?
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June 2005 — GSFC Spin Balance



14 Jul 2015 14:24:40,000 Time step: 60.00 sec
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Normalized Count Rate

Alice Solar Occultation
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\ e o Observed KBOs: Direct Detection

Observed KBOs: Claimed HST Occultations

— Model KBOs 1: Schlichting et al. (2013)
Model KBOs 2: Asteroid Belt-like
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Probing the Kuiper Belt

After New Horizons
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Crater record likely incomplete here
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Ultimate bodybuilding: The

Giving a boost to quantum
quest for exoskeletons p. 270

electronics pp. 280 & 307
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RESEARCH

eter; and VBSDC, a dust impact detector

RESEARCH ARTICLE SUMMARY fgether these instruments collected more than
50 gigabits of data on the Pluto system near
the time of the spacecraft’s closest approach

PLANETARY SCIENCE
We found that Plu

The Pluto system: Initial results from | ey mmn o
tional variation. Evidence was also found

its exploration by New Horizons i ih s

S. A. Stern* and the Horizons team tectonic exter

volatile ice convection, pos-
$10 INTRODUCTION: Pluto was discovered in | We report the first scientific results and inter sible wind streaks, volatile
1930 and was long thought to be a misfit or | pretations of that fiyby transport, an

16 OCTOBER 2015 anomalyin the solar ystem. Howeve,the Pt ameephere s highly

of the Kuiper Belt—a torus RATIONALE: The New Horizons spacecraft extended, with tr; hydrocarbons, a global haze

sciencemag.org shaped reg ond Neptune's orbit, and | completed a close approach to the Pluto sys- | layer, and a surface pressure near 10 microbars.
the larges e in o ed pla tem at a distance of 13,691 km from Pluto’s | The bulk denskies of Pluto and Charon were

etary system—provided new context, showing | center. The spacecraft carries a sophisticated | found to differ by less than 10%, which is consist-

Pluto to be the largest of a new class of small | suite of scientific instruments, including the | entwith bulk rock contents for the two bodies that

planets formed in the outer solar system dur- | Ralph multicolor/panchromatic mapper and | are likewise similar. This could imply that both
ng the ancient era of planetary accretion | mapping infrared cor,zbsition spectrometer; | precursor bodies were undifferenti

“ ~4.5 billion years ago. NASA's New Horizons | the LORRI long-focaljength panchromatic vis- | modestly differentiated) pric
spacecraft made the first exploration of Pluto, | ible imager; the Alice extreme/far ultraviolet | which would have profour

culminating on ¥ July 2015; it collected nu- | mapping spectrograph; twin REX radioscience | the timing, the duration, anc

merous remote sensing and in situ measure- | experiments; the SWAP solar wind detector; | anism of accretion in the ancestral Kuiper Belt.

ments of Pluto and its system of five s. | the PEPSSI high-energy charged particle sp Plutos large moon Charon dis
plays extensiol

f Pluto’s small
e and Hydra were mea-
sured for the first time, as were
eir surface reflectivities, which
than Charon’s.

s were detected.

Vew Horizons

encounter revealed that Pluto dis-

plays a surprisingly wide variety of

geological landforms, including

resulting from

tmosphere interactions

as well as impact, tectonic, possible

wolcanic, and mass-wasting pro-
ests that other s

h as

Jogy and long-term activity
fundamental questions about how
has remained active many billi
of years after its formation.

e fikations is aaibble

Pluto mosaic made from New Horizons LORRI images taken 14 July of 80,000 km.

! 0 theast o dark, crater *Comesponding author. E-mail: astem®
boulderswrieds
Cite this aricleas S. A Stem et ., Science
350, aadi815 (2015). DOE 101126
2185
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Flying past Pluto

New Horizons finds surprises
at Pluto and Charon pp.260& 292



Alice Solar Occultation of Charon
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Pluto's moon Nix
as seen by New Horizons

LORRI mvic LORRI/MVIC

Panchromatic Enhanced Color Composite



Styx Nix Kerberos Hydra

®

W



At least two and possibly all four moons are the result
of mergers between smaller bodies. Pluto may have
had many more moons in the past.

®

Styx Nix Kerberos Hydra



PLUTO

July 14, 2015: NASA’s New Horizons #PlutoFlyby




“NEW
HORIZONS

NOW ON 10
KUIPER B

THE
2019




-
03:23 / 19:58 <
B o % ‘

_—— — N
= =




Objectives Met
1. Flew through Pluto aim point

2. Served as flyby/encounter pathfinder
3. Collected diverse scientific data
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IT TOOK 14 YEARS
JUST TO GET FUNDED
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u Stephen Hawking
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The New Horizons pioneering, decade-long mission is to travel to the outer
reaches of our solar system, in order that we can discover more about our
most distant planet, Pluto, and the Kuiper belt in which it is located. This
July, NASA - National Aeronautics and Space Administration's New
Horizons probe will fly by Pluto at 14km/s, using instruments to examine its
atmosphere and surface and then transmit this information back 3 billion
miles by X band for us to interpret and view. This would have been the
subject of science fiction when | was at school, but is now science fact. |
feel proud and honoured for such a momentous scientific mission to be
completed within my lifetime, and plan to celebrate in my own way, with a
Pluto party in July. My congratulations to everyone on the New Horizons
team. With imagination and determination, it is humbling to see what we are
capable of. -SH
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NEW”H-' First Mission to the Pluto System
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