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THE SCIENTIFIC @,

Instruments:

REX radio science & radiometry
RALPH VIS/IR imaging & spectroscopy
ALICE UV imaging spectroscopy

P E PS S I LORRI High-resolution imager

SWAP plasma spectrometer

PEPSSI energetic particle spectrometer
SDC EPO Student Dust Counter

Student
\Dust Counter




NEW HORIZONS:
MISSION OBJECTIVES

PRIMARY OBJECTIVES:
CHARACTERIZE GLOBAL GEOLOGY AND MORPHOLOGY OF PLUTO AND CHARON
MAP SURFACE COMPOSITION OF PLUTO AND CHARON
CHARACTERIZE THE NEUTRAL ATMOSPHERE OF PLUTO AND ITS ESCAPE RATE
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EARTH'S SURFACE (NEW YORK CITY) AT NEW HORIZONS' HIGHESTRESOLUTION
(70 METERS / PIXEL)

Viz: DR. AMANDA ZANGARI
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AND NEEDLES
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A Day on Pluto
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Post

The EUV/FUYV 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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NEW HORIZONS:
GLACIAL FLOW ON PLUTO
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Nitrogen ice flow

Nitrogen ice flow
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Normalized Count Rate

Alice Solar Occultation of Charon
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...NOT
synchronous!

Body

Spin Period
Days Orbits

Pluto

Charon

Nix

Kerberos

6.387
6.387
3.239
1.829
5.33
0.4295







Ultimate bodybuilding: The :  Givinga boost toquantum :  Engineering remote-
quest for exoskeletons p.270 :  electronics pp. 280 & 307 ¢ controlled T cells p. 203

past Pluto

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

RESEARCH

RESEARCH ARTICLE SUMMARY A s

PLANETARY SCIENCE

The Pluto system: Initial results from
its exploration by New Horizons

S. A. Stem," F. Bagenal, K. Enniew, G. R. Gladstone, W. M. Grundy, W. B. McKinnon,
J. M. Moare, C. B.Olkin, J. R. Spencer, L A. Weaver, L. A Young, T. Andert, J. Andrews,
M. Bunlks, B. Buver, J. Baunan, O, S, Bumouin, P, Bedini, K. Beisser, R. A. Beyer,
S. Bhaskaran, R. P. Binael, E. Birath, M. Bird, D. J. Bogan, A. Bowman, V. J. Bray,
Bryan, M. R Buckley, M. W. Buie, B J. Buratti, 5. S. Bushman, A. Calloway,
Conard, C. A. Conrad, J. C. Cook, D. P. Cruilshank, O. S. Custodio,
. B. Dischiner, P. Dumont, A. M. Earle, IL A. ENiatt, J. Ercd,
. M. Ernst, T. Finley, S I Flanigan, G. Fountain, M. J, Freeze, T. Greathouse, J. L Green,
Guo, M. Hahn, D, P. Hamilton, 5. A. Hamilton, J. Hanley, A. Harch, FL DL Hart,
C. B. Hersman, A. Hill, M. E. Hill, D. P. Hinson, M. E. Hadrkige, M. Horany, A. D. Howard,
. A Howett, C. Jackman, R. A. Jacdbson, D, E. Jennings, J. A, Kammer, I. K. Kang,
E Kaufmann, P. Kolmann, S M. Krimigh, D, Kusaferldewicz, T. R. Laser, J. E. Lee,
L. Lindstrom, L R. Linscott, C. M. Lisse, A. W, Lunsfond, V. A. Mallder, N. Martin,
D. J. McComas, R. L McNutt Je, D. Mehole, T. Mehole, E. D. Melin, M. Mutchler,
. Nelson, F. Nimmo, J. 1. Nunez, A. Oaumpo, W. M. Owen, M. Pae 3
A. IL Parler, J. W. Parber, F. Pelletier, J. Peterson, N. Pinkine, M. Piquette, S. B. Porter,
S. Prowpaps, J. Redfem, H. J. Reitsems, D. C. Reuter, J. I Raberts, S. J. Rabbins, G. Rogers,
D. Rase, K. Runyon, K. D. Retherford, M. G. Ryschkewitsch, P. Schenk, E Schindelm,
B. Sepan, M. R. Showalter, K. N. Singer, M. Soluri, D. Stunbridge, A. J. Steftl, . F. Strbel,
T. Stryk, M. E. Summers, J. R. Szalay, M. Tapley, A. Teylor, IL Teglor, H. B. Throap,
C. C.C. Tsang, G. L Tler, O, M. Umurhan, A. J. Verbiscer, M. H. Verstee, M. Vincent,
R. Webbert, S. Weldner, G. E. Weige II, O. L. White, K. Whittenburg, B. G. Williams,
K. Williams, S. Willioms, W. W. Woods, A. M. Zsngarl, E. Zirnstein
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Pluto mosaic made from New Horlzons LORRI images taken 14
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SIX MONTHS SINCE FLYBY

» 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.
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EXTENDED MISSION: 2017-2021
PROPOSAL DUE APRIL 15
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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 AQO.

» New Horizons is healthy and has more fuel and AV 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 MUG69.

» In October/November 2015, with NASA/SMD concurrence, Ne
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; specificall
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 MUG69 OVERVIEW

MPC Designator

Diameter (p=0.04,
smaller if higher albedo)

Orbital Semi-major Axis
Orbital Eccentricity
Orbital Inclination

Cold Classical

AV to Target

Encounter Date

PT1
2014 MUG9
45 km

44.2 AU
0.036
1.9 deg
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56.5 m/s
2019 Jan 01
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Dwarf and Minor Planets Visited By Spacecraft
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KBO EXTENDED MISSION
PRELIMINARY SCIENCE OBJECTIVES

Mapping to specific

7 o Comments [internal use onl
measurement objectives [ vl

Science Objective

Characterize the global geology and morphology of G1, G5, G6, G2

MU69

Map surface composition of MU69 G3,G4,C1,C2,C3

Search for and characterize any satellites and rings of |G7, G11, G12, G13, G14,

MU69 G15 Included goal for distant KBOs- possibly separate?

Characterize composition and magnitude of any volatile Removed "neutral atmosphere" as MU69 will not have
Al, A2, A3, A4, A5

escape from and coma around MU69 a bound atmosphere

Characterize near-surface day and night temperatures G11. C1. G6 Should maybe be "day and night surface

and bolometric albedo of MU69 =y temperatures"

Characterize photometric properties of MU69 G1, G2, G3, G4, G5, G6

Characterize the energetic particle environment and

search for a solar wind interaction of MU69

PR P2 S

Group 3 because mass and density unlikely unless we

Determine bulk parameters (mass, density) of MU69 G1, G2, G5 find satellite(s)

Characterize the dust and solar wind environment
across the Kuiper Belt

Characterize shape of a range of KBOs G9 Justification for lightcurves of distant KBOs
Characterize photometric properties of a range of KBOs |G9 Justification for photometric studies of distant KBOs
Search for satellites and rings of a range of KBOs G8 Included goal for distant KBOs- possibly separate?

P4, P5, P6, P7
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KBO EXTENDED MISSION

SCIENCE OBJECTIVES
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KBO EXTENDED MISSION
PRELIMINARY SCIENCE TIMELINE

» KB Surveys Science: 2016-2020

» MUG69 Close Flyby: 1 Jan 2019

» MUG69 Data Return: 2019-2020.5

» Astrophysics Option: 2019-2020

» 50 AU Heliospheric Milestone: Early 2021

» PDS Archiving Complete: 30 Sep 2021
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