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Observing molecular cloud

do we understand them?



The Pizza experiment

Simplification

Neglect turbulence and magnetic field



The Pizza experiment

?



Collapse of a pizza

iso-thermal simulation





More examples

Burkert & Hartman 2004



Understanding Edge Effects
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Matter -> Gravity 

Not always true!!







Gravity is complicated …



Acceleration mapping 

method



The edge mechanism

ρ φ
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Observations!



Assuming the gas 
staying on a 2D plate





10 pc









Wang et al. 2014

Kainulainen 2014

500 pc long gas filament, Li et al. 2013

Structures are created by 

Compression, shear…



Conclusions
• Gravity is a long-range force. Self-gravity is not enough 

• Edge effects expected — compression, shear create structures 

• Acceleration is the key 

• Gravity is not the full story, need to understand turbulence and B 
field
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Simulation from Bate

Planck Magnetic Field

Turbulence

Turbulence + B Field

Gravity



Star formation in general

Turbulence: Large L 
Gravity: Small L

Gravity is important 
at various scales
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Gritschneder & Lin 2012

Filamentary structures can be produced by bubble 
expansions




