
Professor	  Schlich-ng	  (MIT)	  
6th	  August	  2015	  

	  

Lecture: Orbital Dynamics 
 

Summer School 2015 



Solid	  Bodies:	  
3	  Regimes	  

•  Dust	  

•  Planetesimals	  
	  
•  Planetary	  cores/Terrestrial	  Planets	  



Johannes	  Kepler	  
(1571-‐1630)	  	  



Rela-ve	  veloci-es	  due	  to	  e	  &	  i	  
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What	  is	  the	  value	  of	  z?	  



Rela-ve	  Veloci-es	  due	  to	  Keplerian	  shear	  
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Total	  Random	  velocity	  in	  disk	  	  

Random	  velocity	  due	  to	  Keplerian	  
shear	  	  



Hill	  Sphere	  
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Tidal	  forces	  from	  the	  sun	  are	  
balanced	  by	  the	  gravita-onal	  
force	  from	  planet	  

Satellites	  have	  to	  be	  within	  the	  
Hill	  sphere	  

vH =ΩRH

α = R / RH

Orbital	  frequency	  of	  satellite	  orbi-ng	  planet	  at	  distance	  RH	  is	  
about	  the	  same	  as	  orbital	  frequency	  of	  planet	  around	  the	  sun	  



2D	  vs.	  3D	  


