
Intrinsic Flow from  
Magnetic-Fluctuation-Driven Kinetic Stress  
in a Magnetically-Confined Toroal Plasma 
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Intrinsic Flow: self-generated during plasma 
discharge 
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      MST Reversed-Field Pinch (RFP) is toroidal configuration  with !
  relatively weak toroidal magnetic field BT ( i.e., BT ~ Bp)!
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                For plasma w/o current profile control  !
! R0 = 1.5 m, a = 0.51 m, Ip ~400 kA !

!  ne ~ 1019 m-3 ,Te~Ti~400eV!
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Tearing modes and broadband magnetic turbulence!
- island overlap leads to stochastic field !
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 Parallel flow profile away from sawtooth crash  
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 Kinetic stress 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Multiple Fluctuation-Induced Effects on Flow  

Parallel momentum components!

Reynolds 
stress!

Maxwell 
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FIR Laser Polarimeter-Interferometer System !
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Density and magnetic fluctuation spatial profile 
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Density and magnetic fluctuation spatial profile 
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Measurement of Density Fluctuation-induced 
Momentum Flux 
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  Kinetic Stress Profile 
 (away from sawtooth crash) 
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  Kinetic Stress Profile 
 (away from sawtooth crash) 
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  Kinetic Stress Profile 
 (away from sawtooth crash) 
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Product !n!br reaches maximum near half radius  
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Measurements of Intrinsic Flow and Kinetic 
Stress during Enhanced Confinement (PPCD) 

Intrinsic flow and Kinetic stress track changes in 
fluctuation amplitudes 
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Advanced Faraday Rotation System on C-Mod  
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Summary  

•  Kinetic stress, the correlated product between density fluctuations 
and magnetic fluctuations, acts to drive plasma flow 

•  Kinetic stress is consistent with observed flow generation         
 - spatial distribution, direction and amplitude of force 

•  In PPCD plasmas with good (tokamak-like) confinement,  

 (1) core flow is reduced and momentum confinement increases 
when density and magnetic fluctuations are suppressed 

 (2) flow dynamics likely governed by other effects (es turbulence) 
in addition to magnetic fluctuation driven kinetic stress .  
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