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We present the statistical characteristics of turbulent eddies in the edge of HL-2A tokamak 

plasma, which link the microscopic turbulent dynamics to the macroscopic particle, 

momentum, and heat transport, and for the first time demonstrated the role that turbulent 

eddies play to drive the edge shear flow. The vorticity flux, which is essentially the 

polarization charge flux, is shown to be consistent with edge velocity shear profile as well as 

the momentum and energy exchange between small-scale turbulent flows and large-scale 

shear flows. Also the toroidal intrinsic rotation and the parallel Reynolds stress were 

measured in L-mode plasmas with various electron cyclotron resonance (ECR) heating 

powers. We show that they are qualitatively consistent with the turbulence-driven 

mechanism of the spontaneously generated toroidal flow in the edge. The perpendicular 

Reynolds stress together with the poloidal intrinsic rotation profile is also presented, which 

helps to explain the source of poloidal momentum in tokamak fusion plasmas. With higher 

heating power, an intermediate phase (I-phase) characterized by 2-3 kHz limit-cycle 

oscillations in potential, density and radial electric field was identified using a Langmuir 

probe array in the edge of HL-2A tokamak plasma with NBI heating power∼1.0 MW. During 

the I-phase, the Reynolds stress, energy transfer rate and radial electric field are 

simultaneously modulated by the 2-3 kHz oscillation. This low-frequency oscillation 

disappears when plasma enters H-mode, and a higher frequency electrostatic fluctuation 

appears with f = 55-60 kHz and m∼15-18. 
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