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2. Left-overs from Planet Formation 
 

So – where do these objects come from? 
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1.  The Asteroids 
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2. Trans-Neptunian objects 
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3. The Oort Cloud 
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Near-Earth asteroids 
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Long Period Comets 
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Short Period Comets 
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A widely held belief 
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Comet Lexell – Jupiter as Friend and Foe… 
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Simulating the Asteroids 
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Simulating the Long Period Comets 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

For the Long Period Comets, Jupiter is a FRIEND! 



Everywhere we look, we see evidence of impacts… 
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Impacts on the Earth 
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Impacts and extinctions… 
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Meteor Crater, Arizona, c. 50,000 BC 
 

 
 
 
 
 
 
 
 
 
 
 

1,200 metres across, 200 metres deep, a 50 metre high crater rim. 
 

Remnant of the impact of a 50 metre diameter nickel-iron meteorite. 
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The Tunguska Event 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

30th June, 1908 – the largest impact on Earth in recorded history. 
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The Tunguska Event 
 

 
 
 
 
 
 
 
 
 
 
 
 

2150 square kilometres of trees levelled. 
An explosion 1,000 times bigger than Hiroshima 
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The 1972 Great Daylight Fireball 
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Alberta, Canada, 10th August 1972.  
An Earthgrazer, between 3 and 14m in diameter. 

Sonic boom heard in Montana.  
Closest approach was 57km above the ground. 



2008 – the impact of 2008 TC3 
 
 
 
 
 
 
 
 
 
 
 
 
 

The first time we have discovered an asteroid before it hit. 
Airburst equivalent to just 2 kilotons of TNT. 
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15th February 2013 - Chelyabinsk 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Possibly the biggest impact, on Earth, since Tunguska, in 1908. 
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But the Earth isn’t the only planet being pummelled… 
 
 
 
 
 
 
 
 
 
 
 
 
 

This is comet Shoemaker-Levy 9, torn to pieces by Jupiter in 1992. 
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6. The Future… 
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The Earth will be hit again –what can we do about it? 
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Deep Impact, 4th July 2005 
 

 
A 370 kg impactor fired into 
comet 9P/Tempel at a speed of 
10.3 km/s, while the companion 
spacecraft flew by and watched. 
 
 
 
Comet Tempel is 7.6 x 4.9 km 
in size, with a mass of just over 
7 x 1013 kg, which is …. 
 
 
 
200,000,000,000 times the mass 
of the impactor… 
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Don Quijote… 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Our next step in learning how to deflect Friend or Foe EXTRA...… 
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