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NEW HORIZONS:

MISSITON OBJECTIVES

PRIMARY OBJECTIVES:

e CHARACTERIZE GLOBAL GEOLOGY AND MORPHOLOGY OF PLUTO AND CHARON
e MAP SURFACE COMPOSITION OF PLUTO AND CHARON

e CHARACTERIZE THE NEUTRAL ATMOSPHERE OF PLUTO AND ITS ESCAPE RATE
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EARTH’S SURFACE (NEW YORK CITY) AT NEW HORIZONS' HIGHEST RESOLUTION
(70 METERS / PIXEL)

Viz: DR. AMANDA ZANGARI
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TO STUDY

Pluto
*
Charon




AND TW
0

Charon-Earth * S/C trajectory time ticks: 10 min
Occultation e Occultation: center time
14:20:09 * Position and lighting at Pluto C/A
Pluto-Earth  Distance relative to body center
Occultation Y
12:52:30
15:00
v
14:00 .. y+—Charon
| Sun
1}:00 Earth
' Jee—Pluto 0.24°
Charon-Sun 12:00
Occultation
14:17:50 Pluto-Sun ’
Occultation 11:00
12:51:28  Charon C/A
12:04:00 . . .
Pluto C/A | !* 77 Nix New Horizons Trajectory
29,432 km en.
13.87 km/s 11:50:00 /
13,695 km
13.78 km/s OrbitPeriod  a
Charon 6.4 d (ERYAR
Nix 249 d 48 675 km

Hydra 38.2d 64,780 km



WE DID IT!
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PLUTO

July 14, 2015: NASA’s New Horizons #PlutoFlyby
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2 You, Pluto, NASA New Horizons and 7 others
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NEW HORIZONS:
THE SIZE OF PLUTO

LARGEST OBJECT KNOWN BEYOND
THE ORBIT OF NEPTUNE

PLUTO EXCEEDS THE DIAMETER
OF ERIS BY XX KM.

9TH LARGEST OBJECT KNOWN IN
SOLAR ORBIT

PLUTO RADIUS: 1186 KM (1 KM)













NEW HORIZONS:
CHARON'S POLAR SPOT

NATURAL COLOR ENHANCED COLOR
(RALPH + LORRI) (RALPH)

DARK POLAR SPOT IS REDDER
THAN CHARON AVERAGE

y, RED TERRAIN EXTENDS BEYOND

/ DARK CORE OF SPOT
DARK CORE MAY BE CORRELATED
WITH GEOLOGIC STRUCTURES









False Color



NEW HORIZONS:
COMPLEX TERRAINS ON PLUTO
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NEW HORIZONS:
GLACIAL FLOW ON PLUTO
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Normalized Count Rate

Alice Solar Occultation
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“NEW
HORIZONS

PROPOSAL:
KBO FLYBY 2019 %




KBO EXTENDED MISSION PROPOSAL
IN CONTEX

» The Planetary Decadal Survey that enabled New Horizons
called for a Kuiper Belt-Pluto Mission to explore both the
Pluto System and small KBOs.

» New Horizons and its payload were explicitly designed to carry
out this KBO mission in response to the NASA PKB AO.

» In 2014 the New Horizons project identified 2 potential KBOs
targets using HST; they are called Potential Targets (PTs) 1
and 3.

» New Horizons is healthy and has more fuel and AV capability
aboard (~130 m/sec) than originally after Pluto.

> A KBO extended mission is viable.



sfide courtesy A.-Parker



KBO Extended Mission
Science Objectives @

» Conduct a close flyby of a primordial KBO planetesimal.
» Conduct distant science flyby observations of 10-20 other KBOs.

» Conduct heliospheric cruise science in the Kuiper Belt; specifically
heliospheric plasma, dust, and neutral H/He observations.

» Potentially conduct astrophysical cruise science.
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PT1/PT3 OVERVIEW

@

PT1 PT3
MPC Designator 2014 MU69 2014 PN70
Diameter (p=0.04, smaller if higher 45 km 55 km
albedo)
Orbital Semi-major Axis 44.2 AU 44.3 AU
Orbital Eccentricity 0.036 0.068
Orbital Inclination 1.9 deg 2.8 deg
Cold Classical Yes (96.5%) Yes (95.4%)
AV to Target 56.5 m/s 116.9 m/s
Encounter Date 2018 Dec 31 2019 March 18
Encounter During Solar Conjunction No No
Encounter OpNav Field Go Go

Encounter OpNav Acquisition

Meets Requirement Meets Requirement
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EXPLORING PLUTO: WE DID IT!
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Mission History

* 1990: Pluto 350

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

* 1994 Pluto Express

* 1997: Pluto Kuiper Express
« 2001: New Horizons




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
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