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Turbulence and Molecular Clouds
	1978
	1990
	2002


	Molecular clouds can be effectively modeled without worrying about turbulence.
	Line width-size correlations in molecular clouds are best explained as resulting from (magneto)hydrodynamic turbulence.  There is no hope, though, of modeling the detailed origin and evolution of star-forming clouds with turbulence theory.
	The properties of synthetic “molecular clouds” produced from numerical MHD codes are fast-approaching those of real molecular clouds.
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Outflows
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	What’s an outflow?
	(Bipolar) Molecular outflows are big, puffy winds from young stars.  Molecular outflow origin likely independent  HH “jets.”  Not that much energy deposited to ISM.  A curiosity.
	Outflows from young stars pervade star-forming clouds.   They can deposit significant energy and momentum over a large volume of a molecular cloud.  Outflows may even be an effective core and cloud dispersal agent.  Any accretion process onto a young or forming star is likely accompanied by outflow.





Magnetic Fields
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	Almost no one cares about magnetic fields in molecular clouds.  The Zeeman effect has never even been detected in a molecular cloud.
	Magnetic fields regulate and maintain the turbulence in molecular clouds, and they explain the calibration of line width size relations.  Field strengths are near their “equipartition” value (magnetic energy≈kinetic energy).
	Fields still likely to regulate the turbulence, although they do not significantly slow its decay.  Much of the volume of molecular clouds may be permeated by “super-Alvénic” turbulence, where magnetic energy<kinetic energy.



· “Beyond now”

· 
· Test theoretical ideas on statistically “complete” data for star-forming regions.  (e.g. SIRTF Legacy project + The COMPLETE (COordinated Molecular Probe Line Extinction Thermal Emission) Survey).

· Join predictive theories about star formation in Galactic clouds with extragalactic (empirical) findings (e.g. about star formation “thresholds”). 

· 
· Create a “universally” predictive, statistical, theory of star formation applicable in the low-z Universe.  (e.g. I specify “initial” total mass, density, velocity dispersion, field strength, temperature, extant stellar population
 and chemical composition in some region, and you predict its star-forming future.

Attainable within 8 years





Attainable in my lifetime?











� This summary represents the work of many dozens of researchers, none of whom are referenced here.  Please consult AG for references on specific ideas.


� Note what’s omitted from this handout…What about the effects of SNe, H II regions, and other stars in general?  Our “within 8 years” goal relates primarily to (real) regions where these effects are not dominant.
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