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Why this presentation?

Strong emphasis on
finding synergies between
Decadal Science

and Human Exploration.
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Human Space Flight: Mars horizon goal
requires ever increasing capabilities.
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Augustine (2009): Near-Earth asteroids (NEAS)

identified as intermediate HSF destinations.
no gravity well
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Asteroid Retrieval Mission (ARM) is Born (2012):
Near-Earth asteroids deemed “too far” beyond
foreseeable emerging HSF capabilities.
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“ARM is not a substitute for a mission to an asteroid in
its native orbit, which appears possible at a lower launch
energy than previously believed.”

-NAC Squyres to Bolden: 31 July 2014.
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Binzel’s Assertion: 2o

‘Native asteroids’
are so abundant
they obviate any
need for retrieval.
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A Tale of Two Surveys

Asteroid Survey Decadal Survey

2003 Decadal: Recommends

2005: Congress enacts Asteroid Survey

“George E. Brown Survey Act”

2010: NRC Report! Recommends

Implementation Strategies 2011 Decadal: Defers
“See other recent NRC report.”

Asteroids prominent in all three Themes
and 5 of the 10 Priority Questions:
Building new worlds: Q1, Q3
Planetary habitats: Q4

’ Workings of solar systems: Q8, Q10
2015: (See Table 3.1, page 71; pp72-80)

No Implementation

NEOs highlighted as a key synergy between

INational R hC il. 2010. D ding Pl Earth: i |
Ne?JtIr—OEr:JarthFOsgfergt Su?’\L/J:;sl and Hazaeﬁrl(ﬂ/ggaﬁggegtr:[ggies. SCIe nce an d H uman EXp I 0 ratl on (pp 56_63)'

The National Academies Press, Washington, D.C.



VISION
VOYAGES

for Planetary Science in the Decade 2013-2022

Asteroid

Survey

TABLE 3.1 The Key Questions and Planetary Destinations to Address Them

Crosscutting Themes  Priority Questions

Key Bodies to Study

Building new worlds 1. What were the initial stages, conditions and
processes of solar system formation and the nature of
the interstellar matter that was incorporated?

2. How did the giant planets and their satellite systems
accrete, and is there evidence that they migrated to
new orbital positions?

3. What governed the accretion, supply of water,
chemistry, and internal differentiation of the inner
planets and the evolution of their atmospheres, and
what roles did bombardment by large projectiles play?

Planetary habitats 4. What were the primordial sources of organic matter,

and where does organic synthesis continue today?

5. Did Mars or Venus host ancient aqueous
environments conducive to early life, and is there
evidence that life emerged?

6. Beyond Earth, are there modern habitats elsewhere
in the solar system with necessary conditions, organic
matter, water, energy, and nutrients to sustain life, and
do organisms live there now?

Workings of solar
systems

7. How do the giant planets serve as laboratories to
understand Earth, the solar system, and extrasolar
planetary systems?

8. What solar system bodies endanger Earth’s biosphere,
and what mechanisms shield it?

9. Can understanding the roles of physics,
chemistry, geology, and dynamics in driving
planetary atmospheres and climates lead to a better
understanding of climate change on Earth?

10. How have the myriad chemical and physical
processes that shaped the solar system operated,
interacted, and evolved over time?

Comets, Asteroids, Trojans, Kuiper belt objects
(see Chapter 4)

Enceladus, Europa, Io, Ganymede, Jupiter,
Saturn, Uranus, Neptune, Kuiper belt objects,
Titan, rings (see Chapters 4, 7, and 8)

Mars, the Moon, Trojans, Venus, asteroids,
comets (see Chapters 4, 5, and 6)

Comets, asteroids, Trojans, Kuiper belt objects,
uraniaun satellites, Enceladus, Europa, Mars,
Titan (see Chapters 4, 5, 6, and 8)

Mars and Venus (see Chapters 5 and 6)

Enceladus, Europa, Mars, Titan (see Chapters 6
and 8)

Jupiter, Neptune, Saturn, Uranus (see Chapter 7)

Near-Earth objects, the Moon, comets, Jupiter
(see Chapters 4, 5, and 7)

Mars, Jupiter, Neptune, Saturn, Titan, Uranus,
Venus (see Chapters 5, 6, and 8)

All solar system destinations.
(see Chapters 4, 5, 6, 7, and 8)




Asteroid Survey immediately changes the
asteroid conversation to “win-win-win.”

* For Human Space Flight finds ARM targets
and ‘native’ asteroids. (Threads the needle on current NAC objections.)

* For NRC, implements decades of Academy reports.

* For Decadal Science: The more abundant the
selection of exploration targets, the greater role
for SCIENCE to engage in the target selection.
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Synergies for Human Exploration
with
Decadal Science Objectives

wing . pldaill Asteroid
VOYAGES Survey
for Planetary Science in the Decade 2013-2022

Abundant
destinations
bring decadal S
science objectives
into the exploration
selection process.
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