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First Mission to Explore the Kuiper Belt

* From 2016-2021, New Horizons will study the Kuiper
Belt to 50 AU, meeting a Decadal Survey priority

» Centerpiece: Close flyby of an ancient object, 2014
MUG9, on Jan. 1, 2019

— Flyby data downlink through Fall 2020

* New Horizons is observing ~30 other KBOs in unique
ways, while also studying the Kuiper Belt environment

11111111



12/12/17

2014 MUGY

The most distant
and most
primitive object
ever explored
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What Do We Know about MMUG69?

——

Dr. Marc Bule
New Horizons Co-Investigator
Southwest Research Institute



* What Is an Occultation?

‘ .. Anoccultation occurs
N /.. . . when an object is hidden by
. " .. . .anotherobject that passes
. . between it and the observer
. —like a'small Kuiper Belt
‘object passing in front of a.
star as seen from Earth.
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binary contact binary “potato”

view from Earth

oblique view
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June 3rd
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Encounter Timeline and Operations

——

Alice Bowman
New Horizons Mission Operations Manager
Johns Hopkins Applied Physics Laboratory



MUG9 Operations Timeline Overview
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2018 20109
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Particle and dust observations

Flyby

Trajectory corrections (9) distance decision
Solar

Hazard avoidance obs conjunction
OpNav, MU69 and distant KBO obs MU69 and distant
KBO data return

First

images
of MUG9
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MUG9 Flyby Detail

REX uplinks (6)

Dec Dec Dec Dec Dec Dec Dec Jan Jan Jan
25 26 27 28 29 30 31 1 2 3

e Closest

o approach
Timing updates (3) 1233 am
One-way light time (OWLT): 6:07:58 EST  Spacecraft
Round-trip light time (RTLT): 12:15:56 & MU69 Data returns health staitus

10:00 am
EST
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Challenges of Exploring the
“Unknown?”

Dr. John Spencer
New Horizons Deputy Project Scientist
Southwest Research Institute



Preparing for the Unknown

‘ 'ﬁ . ' L
& i - . ‘!

September 2017
New Horizons LORRI
image of MUG9
approach area

MUG9 should appear here by
September 2018
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Preparing for the Unknown

* Once MUG9 Is detected in New Horizons images:

— Search for moons
— Survey surroundings for debris
— Refine navigation
» Can divert to a more distant flyby of MUG9 as late
as mid-December 2018

— 10,000 km (6,200 miles)
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Anticipated View of MUG9

Dr. Hal Weaver
New Horizons Project Scientist
Johns Hopkins Applied Physics Laboratory
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Pluto

30 m/pixel
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MUG9 Science Objectives

Dr. Anne Verbiscer
New Horizons Assistant Project Scientist
University of Virginia
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MUG9 Science Objectives

» Characterize geology and

morphology

— Craters, grooves, topography
* Map surface composition

— Search for ices: ammonia,
carbon monoxide, methane,

water ice

— What makes MUG9 dark and

red?

PEPSSI
" REX

SDC ~ Ralph
(Under Spacecraft)
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MUG9 Science Objectives

» Structure: Single body?
Binary?

» Search for and study
satellites and rings

— |s the moon real? Is there
more than one?

» Search for a coma
(atmosphere and gases)

PEPSSI
" REX

SDC ~ Ralph
(Under Spacecraft)
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Follow New Horizons

Media Contacts
— Michael Buckley, Johns Hopkins Applied Physics Lab

michael.buc

Kley@jhuapl.edu; 443-567-3145

— Laurie Canti
laura.l.cantil

lo, NASA HQ
o@nasa.gov; 202-358-1077

On the Web

— Www.nhasa.gov/newhorizons

— http://pluto.jhuapl.edu

Twitter: @nasanewhorizons
Facebook: www.facebook.com/new.horizons1/
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