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Standoff Nuclear Explosion
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Mitigation Techniques:
Deterministic Results
Probabilistic Results
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Deterministic Results: Thruster vs. Impactor

Thruster Impactor

Rocket delivers thrust through NEO center of mass (CM) Velocity vector and mass of Deep Impact
Saturn IV-B capabilities Mission impactor
— 475 sec burntime —  370kg impactor
— 1001kN of thrust
Deterministic effects:

Change in Minimum Distance vs. Year

— ~50km/s relative speed
Adiabatic inelastic collision
Deterministic effects:
Change in Minimum Distance vs. Year
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Deterministic Results: Nuclear vs. Mass Driver

Standoff Nuclear Explosion Mass Driver

Neutron radiation of NEO causes surface evaporation, acts as %  Use performance estimates of Spaceworks
propellant Engineering’s MADMEN

Imparted momentum vector coefficients chosen to be — 100 kg/hr ejection

— 100m/s ejecta speed
e ) on'o
N3 /3 /3 Assume subsystem cooperation to impart

Bitie i el asies velocity vector coefficients of ( %B’ %B’ %/5)
Deterministic effects:

Change in Minimum Distance vs. Year

Change in Minimum Distance vs. Year
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Probabilistic Results

Design variable uncertainty examined with NP T e . =

Monte Carlo Simulation over shown Explosive Energy Mton 320 42250

Mass of Impactor kg
ranges V_ImpactorX m/s 1.40E+04 2.30E+04
V_ImpactorY m/s -1.70E+04 -8.00E+03

Design variable uncertainty found to be V_ImpactorZ m/s__ -2.00E+02 -1.20E+02

Running Time hours 1

insignificant M_PropellantX ka/hr 80 120
M_ PropellantY kg/hr 80 120

Future work can examine effect of NEO M_PropellantZ kg/hr 80 120
. . V_ Propellant m/s 80 120
uncertainty (e.g., trajectory, mass)
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Questions?

/

*» Visit the poster entitled: Probabilistic Design of a Planetary
Defense System

/

*» I will be the docent, so feel free to ask questions there
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