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near-Earth asteroids (NEASs)

18530 NEAs
8277  >140m
1923  PHAs

as of 22.08.2018

http://cneos.jpl.nasa.gov

(NASA/JPL-Caltech/CN
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Near Earth Asteroid Survey Progress by end of 2017
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(NATIONAL NEAR-EARTH OBJECT PREPAREDNESS STRATEGY, DAMIEN, 2018)

Siegfried Eggl, IAU XXX GA

Percentage of Near-Earth Asteroids Discovered



Estimated Population of NEOs
>140m in Size

Found
7889
Not (as of 9 Nov 2017)
Found
~17,000

(Planetary Defense Coordination Office, 2018)
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NEQO deflection strategies

Gravity tractor
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« Laser ablation
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Nuclear ablation

(e.g. Thiry & Vasile 2017)
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Orbit Deflection, Kinetic Impactor
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Orbit Deflection Uncertainties

- m

AV ~

M [I A8 WAy B=1+DPe/(Mptp)

Momentum enhancement factor
10% 100% ?

uncertain parameters

1<B<3

Jutzi & Michel (2014), Cheng et al. (2017),
Maindl et al. (in prep)

B8<10

Holsapple & Housen (2012)

(Image: Deep impact mission, NASA)
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A IS (most likely)
post deflection
accidental deflection onto orbit

Important for and missions

Post Deflection Impact Risk Assessment

(e.g. Eggl et al. 2015, Eggl & Chesley 2018)
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Risk assessment
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ISIS mission concept
(Chesley et al., 2013)

Propuls‘ion
Module
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out of plane proj. [m]

B-plane displacement
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out-of-plane proj. [m]
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Key concepts

post deflection impact risk assessment

keyhole-to-surface targeting maps

Conclusions

Knowledge of is vital for a controlled Kl based
deflection of potentially hazardous near-Earth asteroids.

Large uncertainties in B in combination with realistic shapes necessitate a
of the

Impulsive deflection missions can to avoid
keyhole passages and optimize impactor trajectories.
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Asteroid Impact & Deflection Assessment (AIDA)

DART

Double Asteroid Redirection Test
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10/20/2062 Earth encounter, B-plane
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10/20/2062 Earth encounter, B-plane

60 - |
7.4 M km to Earth
40 -
20 -
&
'
eed 0 -
©
£
£
]
o 20
1
A
-40
-60 - nominal / no deflection (30)
DART likely envelope (30)
DART full envelope (30)
e’ DART full envelope Monte Carlo
Eggl & -s0 - | | ' '
-1500 -1000 -500 0 500 1000
Chesley k]
- . m
(2018) $ €nomlnal

27.08.2018 Siegfried Eggl, IAU XXX GA




