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I am interested in the “architecture” of planetary systems:
- how planetary orbits are arranged 
- how planet masses are arranged
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mathematics
+

physics
+

astronomy
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In our solar system
- small rocky planets in the “inner” region
- large gassy planets in the “outer” region
- a little “debris” (asteroids, comets, dwarf planets) 
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In our solar system
- small rocky planets in the “inner” region
- large gassy planets in the “outer” region
- a little “debris” (asteroids, comets, dwarf planets) 

well-spaced
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  - How did this arrangement come about?
  - How stable is it? 
  - Is it common for all sun-like stars in our Galaxy?
       - or is it rare?
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       - or is it rare?

The young solar system was a chaotic place!
planets were crowded together, with lots of debris!

lots of collisions, even escapes!
gradually...reduced the chaos

...and consolidated the number of planets
... the surviving planets spread out into well-spaced orbits

“Planet Migration”
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  - How did this arrangement come about?
  - How stable is it? 
  - Is it common for all sun-like stars in our Galaxy?
       - or is it rare?

The solar system planets’ orbits
are stable for a few billion years!

But they do change slowly.  
Even Earth’s orbit!

Cause of climate cycles, ice ages, warm ages...
Asteroids, comets ... not as stable as the planets!
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- Earth’s orbit stability depends upon our planetary architecture
  - also Earth’s rotation stability 
  - also meteoritic bombardment rate 
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If	
  
Venus/Jupiter/Saturn	
  

were	
  slightly	
  different...?
!!!
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  - How did this arrangement come about?
  - How stable is it? 
  - Is it common for all sun-like stars in our Galaxy?
       - or is it rare?

New discoveries of planetary systems of other sun-like stars
are finding a large variety of planetary arrangements!

Astronomers are in the initial stages of taking a census of 
planetary systems in our Galaxy... so we must wait for the 

answer...
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 - Would different arrangements still be “ok” for life on Earth? 
 - Would different arrangements allow Earth-like planets
   elsewhere in the Universe?  



renu malhotra, lpl-university of arizona                                                                Flandrau, 29 March 2014


