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Planetary Science Missions Events

2014

July — Mars 2020 Rover instrument selection announcement * Completed
August 6 — 2"d Year Anniversary of Curiosity Landing on Mars

September 21 — MAVEN inserted in Mars orbit

October 19 — Comet Siding Spring encountered Mars

September — Curiosity arrives at Mt. Sharp

November 12 — ESA’s Rosetta mission lands on Comet Churyumov—Gerasimenko
December 2/3 — Launch of Hayabusa-2 to asteroid 1999 JU,

2015

March 6 — Dawn inserted into orbit around dwarf planet Ceres

April 30 - MESSENGER spacecraft impacted Mercury

May 26 — Europa instrument Step 1 selection

July 14 — New Horizons flies through the Pluto system

September — Discovery 2014 Step 1 selection

December 6 — Akatsuki inserted into orbit around Venus

2016

March — Launch of ESA's ExoMars Trace Gas Orbiter

July 4 — Juno inserted in Jupiter orbit

July 20 — 40" Anniversary of the Viking missions

September 8 — Launch of Asteroid mission OSIRIS — REXx to asteroid Bennu
Cassini begins plane change maneuver for the “Grand Finale”

Late 2016 — Discovery 2014 Step 2 selection
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2017
Juno inserted into orbit at Jupiter
Cassini crashes into Saturn – end of mission



Discovery Program



Discovery Program

NEO characteristics:
NEAR (1996-1999)

Solar wind sampling:
Genesis (2001-2004)

Lunar formation:
Lunar Prospector (1998-1999)

Mars evolution:
Mars Pathfinder (1996-1997)

Completed

Lunar Internal Structure

Comet internal structure:
GRAIL (2011-2012)

Nature of dust/coma:
Deep Impact (2005-2012)

Comet diversity:
Stardust (1999-2011)

CONTOUR (2002)

Completed

ESA/Mercury Surface: Mars Interior:

Main-belt asteroids: Lunar surface:
Strofio (2017-TBD) InSight (2018)

Mercury environment:
Dawn (2007-2016) LRO (2009-TBD)

MESSENGER (2004-2015)
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Major Update – ordered images and text; added LRO, Strofio & InSight; changed Messenger date to 2015, per your Events chart; added CONTOUR date; dropped “Past” in title and changed “Missions” to “Programs” to make it similar to NF chart above; moved third line missions to 2nd line, and 2nd line to 1st, and adjusted the title of 2nd line to “Completed”; 
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Psyche: Journey to a Metal World
Pl: Linda Elkins-Tanton, ASU
Deep-Space Optical Comm (DSOC)

VERITAS: Venus Emissivity, Radio
Science, InNSAR, Topography, And
Spectroscopy

Pl: Suzanne Smrekar, JPL
Deep-Space Optical Comm (DSOC)
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NEOCam:
Near-Earth Object Camera
Pl: Amy Mainzer, JPL
Deep-Space Optical
Comm (DSOC)

Discovery Selections 2014

Lucy: Surveying the Diversity
of Trojan Asteroids

Pl: Harold Levison, Southwest
Research Institute (SwRI)
Advanced Solar Arrays
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DAVINC Spacecraf fits within the ELY 4-m faring

DAVINCI: Deep Atmosphere
Venus Investigations of Noble
gases, Chemistry, and Imaging
Pl: Lori Glaze, GSFC



New Frontiers Program



New Frontiers Program

15t NF mission
New Horizons:

Pluto-Kuiper Belt

Launched January 2006
Flyby July 14, 2015
Pl: Alan Stern (SwRI-CO)

2nd NF mission
Juno:

Jupiter Polar Orbiter

Launched August 2011

Arrives July 4, 2016
Pl: Scott Bolton (SwWRI-TX)

3rd NF mission
OSIRIS-REx:

Asteroid Sample Return

Launch window: Sept. 8,
2016
Pl: Dante Lauretta (UA)



Juno: Mission to the Planet Jupiter

Science Objectives:
e Origin
e [nterior Structure
e Atmosphere Composition & Dynamics
e Polar Magnetosphere

HST



Spacecraft and Payload
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SPACECRAFT DIMENSIONS
Diameter: 66 feet (20 meters)
Height: 15 feet (4.5 meters)
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Solar Arrays: length of each solar array 29.5 feet (9 meters) by 8.7 feet (2.65 meters). Total surface area of solar arrays: more than 650-feet (60-meters) squared. Total number of individual solar cells: 18,698. Total power output (if optimized to operate at Earth’s distance from sun): approximately 14 kilowatts; (Jupiter distance from sun): approximately 400 watts.

Weight: 7,992 pounds (3,625 kilograms) total at launch, consisting of 3,513 pounds (1,593 kilograms) of spacecraft, 2,821 pounds (1,280 kilograms) of fuel and 1,658 pounds (752 kilograms) of oxidizer. In other words more than half of the mass at launch was propellant!

There are 9 Juno instruments. There are only 8 science instruments.  (JunoCam is an instrument for education and public outreach, not a science instrument.)

For more detailed descriptions of the Juno science payload of instruments, see: http://missionjuno.swri.edu/HTML/junospacecraft_instruments/50


Juno’s Orbit

Baseline mission:
* 32 polar orbits
* Perijove ~5000 km
* 14 day orbit period
* 30 sec. spin period
* Solar-powered
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Cassini’s Orbits (2004-Present)
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22 Grand Finale orbits
Periapses in 2,200 km “clear” region
First orbit April 2017
Critical inclination:  63.4° 
Go lower if Saturn upper atmosphere continues to shrink 
Current impact date:   15 September 2017
Juno-like mission with Cassini instruments

22 Proximal orbits between D ring and Saturn atmosphere prior to ballistic impact
Periapses in 2,200 km “clear” region between inner edge of D ring and Saturn’s upper  atmosphere
First orbit April 2017 (next year during EGU)
Critical inclination:  63.4° to prevent orbit rotation from J2
If delta v is available, could execute maneuver to go lower if upper Saturn atmosphere continues to shrink at Cassini impact latitude
Current impact date: 15 September 2017
Juno-like mission with Cassini instruments

42 short period orbits from November 2016 to September 2017
20 F-ring orbits with periapses just outside Saturn’s F ring
Set up for final jump to orbits inside D ring
Rich scientifically
22 Proximal orbits between D ring and Saturn 
   atmosphere prior to ballistic impact
Periapses in 2,000 km “clear” gap thread the needle between inner edge of D ring and Saturn’s upper  atmosphere
Main rings span over 140,000 km (almost distance between Earth and moon) with a typical thickness of only 10 m
Critical inclination of 63.4° required to prevent orbit rotation from J2 and impact into rings
Current atmospheric impact date: 15 September 2017

Final orbits skim through the 2,000 km clear gap between inner edge of D ring and Saturn’s upper atmosphere
Unique science collected during final orbits deep within Saturn and up close to the rings
Current impact date: 15 September 2017
2014-2016 is a critical preamble to F-Ring/Proximal Orbit Phase
Provides proper orbital geometry for orbiting inside the rings without hitting them and gives the best view inside Saturn




OSIRIS-REX

* Return and analyze a sample of Bennu’s sur
* Map the asteroid & document the sampl
* Measure the Yarkovsky effect
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OSIRIS-REX Arrives at KSC




OSIRIS-REx Being Un-Boxed




Next New Frontiers Program AO

* New Frontiers Program Community Announcements issued
January 2016 and April 24, 2016

* Investigations are focused on the following mission themes
(listed without priority):

— Comet Surface Sample Return
— Enceladus
— Lunar South Pole-Aitken Basin Sample Return
— Saturn Probe
— Titan
— Trojan Tour and Rendezvous
— Venus In Situ Explorer
* Draft AO to be release this summer



Next New Frontiers AO Time Frame

Notional Schedule:

— Release of final AO.......cccoevvvienennne.e. January 2017 (target)
— Preproposal conference................... ~3 weeks after final AO release
— Proposals due .......ueeeveieeiiinnenenne, ~90 days after AO release

— Selection for competitive Phase A .... November 2017 (target)

— Concept study reports due................. October 2018 (target)
— Down-selection ......cccceveveevveeeccnennenn, May 2019 (target)
— KDP B oo August 2019 (target)



Mars Exploration Program






Timeline of NRC Studies

15t Planetary decadal: 2002-2012
2"d Planetary decadal: 2013-2022

Extended Missions Review:
— Tasked April 30, 2015 VIDIJIN
— Report due to NASA September 2016

R&A Restructuring Review:
— Tasked August 13, 2015
— Report due to NASA December 2016
Large Strategic NASA Science Missions
— Tasked March 2016
— Report due to NASA August 2017
Midterm evaluation:
— To be tasked by September 2016
— Extended Missions, R&A Restructuring & Large Strategic Missions will be input
— Expect report due December 2017
3"d Planetary Decadal: 2023-2032
— To be tasked before October 2019
— Expect report to NASA due 15t quarter 2022
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Questions?
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