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The interstellar medium is  
 

turbulent, magnetized, and partially ionized.  
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ISM Turbulence Spectrum 

Haffner et al. 2003	
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Turbulent,	
  magneDzed,	
  and	
  parDally	
  ionized	
  interstellar	
  medium 

MHD turbulence in a partially ionized medium  
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Physical processes in MCs 
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Goldreich & Sridhar 1995

GS95 model for Alfvenic turbulence  
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Cho, Lazarian & Vishniac 2003 

Anisotropy is larger at smaller scales

GS95 model for Alfvenic turbulence  
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Dispersion	
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Alfven waves in partially ionized gas  
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Damping scales of Alfvenic turbulence  
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Neutral viscous damping & ion-neutral collisional damping   
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New regime of MHD turbulence 
  

Cho, Lazarian, & Vishniac 2002, 2003	
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MHD turbulence with IN dominated damping 
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Mode decomposition of MHD turbulence  
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Fast & slow waves in partially ionized gas  
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Dispersion	
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Slow waves in partially ionized gas  

Wave	
  number 

Xu et al. 2016, ApJ, 826, 166    	




Slow waves in partially ionized gas  

Xu et al. 2016, ApJ, 826, 166    	




Damping scales of MHD turbulence  
in different ISM phases  

Xu et al. 2015, ApJ, 810, 44; 2016, ApJ, 826, 166    	
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Applications related to star formation 
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Application in turbulent dynamo  

Turbulent eddy 

Magnetic field  

Flux-freezing  
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Flux-freezing breakdown: 
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Application in turbulent dynamo  

Stretching	
  	
  	
  vs.	
  	
  diffusion	
   



τff τff 

magnetic field strength  and       its characteristic scale 

Magnetic fields during the first star formation  

Evolution of  
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Magnetic fields during the present star formation  

Evolution of magnetic energy spectrum  
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Magnetic fields during the present star formation  
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