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Asteroid discoveries, 1980-2011 
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Scenarios for Discussion 
 

Asteroid impact warnings will come in two categories 

 - last minute warnings (evacuate) 

 - long term predictions (deflect) 

 

Let’s talk last minute warning 
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Scenarios for Discussion 
 

Asteroid impact warnings will come in two categories 

 - last minute warnings (evacuate) 

 - long term predictions (deflect) 

 

Let’s talk long term predictions 

 - direct impacts 

 - keyhole “impacts” 
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Apophis Risk Corridor 

Apophis 
potential impact 

Sunday, 13 April 2036 

~21:00 UT 



Vrel = 5.86 km/sec 

Vrel = 5.86 km/sec 

deltaV = 2.83 km/sec 
28 deg 

Apophis 
close encounter 

geometry 

Friday, 13 April 2029 

~21:00 UT 

Incoming period 

P = 323.588 days 

= 0.886 yrs 

Outgoing period 

P = ~426.125 days 

= 1.67 yrs 

cge – close gravitational 

           encounter 

Sun 



Total impulse required 

7.5e7 newton seconds 

5136 kilometers 

12,840 kilometers 

Total impulse required 

1e4 newton seconds 

0.6 kilometers 

Primary Deflection = 

Miss the Earth 

Shepherding = 

Guide between keyholes 

Both strength AND 

precision are needed for 

a successful deflection 

campaign 







Humanity sees "the Earth now as 

it truly is, bright and blue and 

beautiful in that eternal silence 

where it floats,“… 

…"men as riders on the Earth 

together, on that bright loveliness in 

the eternal cold, brothers who 

know now they are truly brothers." 



The End 

 

Discussion/Q&A 


