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THE 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
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AND NEEDLES 
TO THREAD
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• S/C trajectory time ticks: 10 min
• Occultation: center time
• Position and lighting at Pluto C/A
• Distance relative to body center

Orbit Period a
Charon          6.4 d 19,571 km
Nix 24.9 d 48,675 km
Hydra 38.2 d 64,780 km
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Pre

Post

The EUV/FUV solar 
occultation revealed colder 
atmospheric temperatures,
which in turn reduced both

scale heights & escape rates, 
and showed the escape 
mode to be Jeans, not 

hydrodynamic.
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Spin Periods

...NOT 
synchronous!

Body
Spin Period

Days Orbits

Pluto 6.387 1

Charon 6.387 1

Styx 3.239 6.22

Nix 1.829 13.6

Kerberos 5.33 6.04

Hydra 0.4295 88.9







SIX MONTHS SINCE FLYBY

PT1 2014

PT3, 2014 PT3, 2015

PT1, 2015

All flyby objectives met or exceeded.

Flyby Archiving Begins April 2016, Complete October 2017.

ROSES NF-DAP Call This Year.

Over 25 Publications Will Have Been Submitted by Next Month.





EXTENDED MISSION: 2017-2021
PROPOSAL DUE APRIL 15



KBO EXTENDED MISSION 
CONTEX

The 2003 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.

New Horizons is healthy and has more fuel and ΔV capability th
originally planned for use after Pluto.

 In 2014 HST identified 5 potential CCKBO targets; in August 
2015 New Horizons and NASA/SMD selected 2014 MU69.

 In October/November 2015, with NASA/SMD concurrence, New
Horizons burned to target this flyby on 1 Jan 2019.



KBO EXTENDED MISSION
SCIENCE OBJECTIVES

Conduct a close flyby of a primordial KBO.

Conduct distant science flyby observations of ~20 other KBOs.

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

Observe Centaurs, Trojans, and Giant Planets at High Phase.

Search for KBO Mutual Event and Stellar Occultation Targets of 
Opportunity.

Potentially: Search for sub-km KBOs.

Potentially: Conduct astrophysical cruise science.



2014 MU69 OVERVIEW

PT1 2014 PT1, 2015

PT1
MPC Designator 2014 MU69
Diameter (p=0.04, 
smaller if higher albedo)

45 km

Orbital Semi-major Axis 44.2 AU
Orbital Eccentricity 0.036
Orbital Inclination 1.9 deg
Cold Classical Yes (96.5%)
∆V to Target 56.5 m/s
Encounter Date 2019 Jan 01



Figure 2: Heliocentric distance range and size for dwarf and minor planet primaries
explored or yet-to-be explored by spacecraft. Of explored worlds, only the Pluto system
reaches heliocentric distances comparable to 2014 MU69, but spends time significantly
closer to the Sun than 2014 MU69 ever reaches. Unlike all other objects in this figure,
2014 MU69’s distant, isolated, near-circular orbit has likely not evolved substantially
since the object formed.
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KBO EXTENDED MISSION
PRELIMINARY SCIENCE OBJECTIVES



KBO EXTENDED MISSION
SCIENCE OBJECTIVES



KBO EXTENDED MISSION
PRELIMINARY SCIENCE TIMELINE

PT3, 2014 PT3, 2015

PT1, 2015

KB Surveys Science: 2016-2020

MU69 Close Flyby: 1 Jan 2019

MU69 Data Return: 2019-2020.5

Astrophysics Option: 2019-2020

50 AU Heliospheric Milestone: Early 2021

PDS Archiving Complete: 30 Sep 2021






