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The Bottom Line's'

1)Decisions re a NEO threat will likely have to be made
within a decade
- Rapidly changing (knowledge) environment.

2)NEO challenge is intrinsically international

- Specific impact point unknown at decision time
- Deflection = shift of risk between nations

3)Deflection options; non-nuclear and nuclear

- The issue of precision (NASA missed it)

- Nuclear option needed only for near term, low probability
event

4)World community must make key decisions
- ASE-NEO Workshops; draft UN/COPUOS instrument
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The Three Components of
Protection of the Earth from NEO
Impacts

v Early Warning
v" Proven Deflection Capability

v International Decision-making Protocol
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Impact Energy, MT
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Spaceguard 1 & 2

(Comparable Numbers)

2007 PAONRS

Early Warnlng

Impact Energy, MT

Target Population

NEAs, This report
Stuart 2001
Harris 2002

1,000 25,000 oAl Boiie ovent

71% completed

708 18,000

Total Discovered

— = Constant power law
from 2003 SDT report
Discovered to 10/31/06

4 ’ 640 1 16 ’ OOO Absollite Magnitudg

Potential Impactors
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Decision Time

Av plot: NEO 2004 MN4

Along track positive Av: thick line
Along track negative Av: thin line

=1 Impact date: 2036 Apr. 13, 08:51:40 UT

Epoch of interception (yr)
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2007 - Path of Risk for Apophis




2020 - Paths of Risk for NEOs of
Concern
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Episodic Tracking

Jan2014
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" Current Deflection - . .~ - | ...
Capability
Kinetic Impact
Pushes the asteroid via
direct impact
Gravity Tractor
€

Pulls the asteroid using
mutual gravity as a tow-
rope




Nuclear Explosion

Explodes surface off NEO
to create impulsive push




3-sigma error ellipse
292Re
18,680 km

Y
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centroid

return date 2048 2046 2037 2036 2035 2034

orbital period, days 408 414 417 426 438 457
(currently 323 days)

Earth center =5.74 Re
LOV centroid (3/28/05) = 0.167 Re (1069 km)

7/6 resonance = 751 meters

L— total keyhole = 580 meters —-‘ N
Roche limit?




Gravity Tractor/Kinetic
Impactor Deflection
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Deflectlon Tlme

Av plot: NEO 2004 MN4

Along track positive Au: thick line
Along track negative Av: thin line

"1 Tmpact date: 2036 Apr. 13, 08:51:40 UT

10 x Kinetic Impactor
1. metric.ton @ 5 km/sec

log Total Impulse (ns)

1 year

Gravity Tractor
1 metric ton

1 day

2[).2[) 2[).30
Epoch of interception (yr)




The ASE-NEO
Committee
addressing the UN
Committee on
Peaceful Uses of
Outer Space on the
NEO impact threat

February, 2006
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The ASE takes the position that...

1. The United Nations is the appropriate
forum for decision making

2. An adopted treaty or protocol
specifying the decision process should
be in place as soon as possible

3. The information on NEOs provided by
member states must support this
negotiated decision process
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International Decision-Making
ASE Next Steps..

Bring together a group of world diplomatic and legal experts in a
series of 4 workshops to identify, develop, and ponder the many
issues associated with a pending NEO impact. (First workshop
scheduled for 9-12 May, 2007, Strasbourg, France)

Generate, as a workshop product, a draft United Nations Treaty
(Protocol, Convention, ...) on NEO Deflection.

Deliver this draft treaty to the United Nations Committee on
Peaceful Uses of Outer Space in their spring session in 2009, for
further deliberation, debate, and (hopefully) adoption.

Organizing and conducting these international workshops will cost
the ASE $250K which we are in the process of raising. Of this we
have ~$180K, enough to cover the first year’s cost.
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The End

Q&A
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