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New Horizons Mission

M Objective: Make the First Spacecraft
N Exploration of the Pluto System
and Kuiper Belt Planetesimals

Mission New Frontiers |
Launch Jan 2006
Launch Wet Mass 478.3 kg
P/L Mass 30.4 kg
Power GPHS RTG
Current Speed 283 AU/yr
Expected Max Lifetime ~Z0a0




Payload

LORRI Long Focal Length Camera

Ralph Color Camera/IR Composition Spectral Mapper
Alice UV Mapping Spectrograph

SWAP Solar Wind Plasma Spectrometer

PEPPSI Energetic Particle Spectrometer

REX Radio Science, Bolometry and Bistatic Radar
SDC Dust Mass Impact Detector




Primary Challenges

» Finding KBO Targets

> Cross Divisional Science/NH as a Multi-Divisional Pathfinder







2007 Jupiter Gravity Assist

700+ Scientific Observations, Including:

»> Magnetotail Survey to >1000 R,
» lo Tvashtar Plume Time Lapse

> lo Torus UV Spectroscopy

» Jovian Meteorological Dynamics




Pluto System Flyby 2015




Pluto-Charon Binary




Measurement Objectives:
100% Accomplished!




High Impact Results




Pluto Paradigm Shift Examples
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Astounding Geologic Diversity/Complexity
Sustained Geologic Activity over 4+ Gyrs
An Isolated Heliocentric Ocean World
Jeans Escape (Not Hydrodynamic)

Binary Atmospheric Transfer

Glacial Convection

Global True Polar Wander







KEM 1: Arrokoth KBO Flyby 2019




Comparing Pluto
To Kuiper Belt Planetesimal
Arrokoth




Discrete Accretional Subunits




Contact Binary
| Axes Allgned




Paradigm Shift:
Formation by Gentle, Tidal Merger
After Streaming Instability



Other KEM2 Planetary Science

» KBO Studies: Over 30 Planetesimals Observed

» Known future targets out to ~80 AU (2031)
> Revealing shapes, poles, surface properties, and satellites.

» High phase dwarf planet studies

» High phase Uranus-Neptune ice giant observations

» Measuring the radial distribution of dust as a KBO
population tracer.

@,




Evidence for an Extended Kuiper Belt

(1) Distant Population Uncovered by Ground based Telescopes  (2) Increasing Dust Fluxes Discovered by New Horizons
SDC Dust Counter

The Subaru Telescope reveals dozen of faint KBOs

in 60-80 au range (Fraser et al. 2024) Dust fluxes detected by SDC do not fall off as

expected at the “Kuiper Cliff”’, but instead
continue to rise (Doner et al. 2024)

19




KBO Observing/Flyby Target Searches

The spacecraft is capable of another flyby; the search for an
additional flyby target is our highest priority planetary objective.




KEM 2: Astrophysical Studies

Most Accurate Cosmic Background Determination Peering into the Local Clouds Rich Cosmic UV Background Spectrum

LORRI has'obtaxned multigle observati

darkest regions of the sky and achie

d the most

(<]
accurate direct measurements of the Q&OB to date urthy+ 2024, in prep.

(Postman+2024). \ \ _\ \

Alice all-sky maps in total Lyman-alpha show ~10R
unexplained north-south asymmetry. Signature of Local
Clouds? Gladstone+2024, in preparation.

18 July 2024




KEM 2: Heliophysics

New Horizons is currently the only
spacecraft in the outer heliosphere.

Measures the unique Pick-Up lons,
crucial for understanding the force
balance of the entire heliosphere.

Determines how the solar wind and
disturbances evolve through the
heliosphere.

Explores the heliospheric Termination
Shock to resolve the mystery left
behind by Voyager.

Characterizes the distribution of the
interplanetary and interstellar
hydrogen.

138 au

60 au



KEM 2: Heliophysics
The Termination Shock

L- | b = X
\ \ Y Solar Wind (Slowed) |

138 au

60 au
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When Will New Horizons Reach the TS?

No earlier than mid-2027 (~68 AU) from scaling the large-
scale trends in the Voyager energetic particle data.

Earliest Crossing: Mid-

— New Horizons/PEPSSI 2027

oy Voyager 1/LECP
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Observational predictions by Matt Hill and Romina Nikoukar
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" KEM 2 Termination Shock Campaign

TERMINATION SHOCK

=
| =
1AU 50AU 1 ‘ 100AU 1
Approach Phase Termination Shock
(FY25 FY26) Campaign (FY27+)
Hibernation/awake = Continuously awake until crossing
= PEPSSI, SWAP and SDC =  PEPSSI, SWAP and SDC continuously on
continuously on _ = Alice Lya Great-Circle Scan every two
= Alice Lya Great-Circle Scan in

years (TBC)
2026 :

150AU




New Horizons KEM 2:
Continuing to Explore the Kuiper Belt

and the Outer Heliosphere
rTuIIuIen




Backup Slides




SWAP and PEPSSI Measurements

SWAP Lirnstein+2018
Elliott+2024

H* Pick-Up lons

H He*

Solar Wind
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PEPSSI
Kollmann+2023
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