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Are	  Clouds	  stable	  to	  Gravita3onal	  Collapse	  ?	  





Collapse of a homogeneous Gas Cloud 
•  Imagine P=0 (correct at least at the beginning), the same as T=0 
•  Most of the action takes place at the last minute 

–  Since  

•  Initially r and ρ change slowly then very rapidly: 



Fragmentation 

•  as 



Opacity Limit 
•  We have neglected up to now the effect of pressure, or equivalently 

assumed a low, constant temperature. As the density becomes higher and 
higher, the gas increasingly becomes opaque to its own radiation. 
Therefore, the temperature must start to rise at some point. This eventually 
leads to a minimum fragment size into which the cloud can break up. This 
is know as the opacity limit. 

•  In the isothermal case: 

•  In the opaque limit (e.g. adiabatic), T~P2/5 (since p~ρT) -> T~ρ2/3 

•  So in the adiabatic case the Jeans mass increases with density, which means 
that the combination of decrease of MJ in the isothermal regime and 
increase of it in the adiabatic leads to a minimum fragment mass 



Minimum Fragment Mass 



Minimum Fragment Mass 
•  as 



Minimum Fragment Mass 
•  as 



Collapse 

•  asa 
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At Last 

•  https://www.youtube.com/watch?v=YbdwTwB8jtc 



Reading Assignment   
•  These notes 
•  Chapter 2 and 10 in ‘The Formation of Stars’ (Stahler & Palla) 
•  Paper by Bade 1998: 

–   http://adsabs.harvard.edu/abs/1998ApJ...508L..95B 

•  Review by Larson: http://www.astro.yale.edu/larson/papers/
Ringberg93.pdf 


