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Competition of Perpendicular and Parallel Flows in a Straight
Magnetic Field! JIACONG LI, PATRICK DIAMOND, RONGJIE HONG,
GEORGE TYNAN, Univ of California - San Diego — In tokamaks, intrinsic ro-
tations in both toroidal and poloidal directions are important for the stability and
confinement. Since they compete for energy from background turbulence, the cou-
pling of them is the key to understanding the physics of turbulent state and transport
bifurcations, e.g. L-H transition. V| can affect the parallel Reynolds stress via cross
phase and energetics, and thus regulates the parallel flow generation. In return, the
turbulence driven V| plays a role in the mean vorticity flux, influencing the gener-
ation of V| . Also, competition of intrinsic azimuthal and axial flows is observed in
CSDX-a linear plasma device with straight magnetic fields. CSDX is a well diag-
nosed venue to study the basic physics of turbulence-flow interactions in straight
magnetic fields. Here, we study the turbulent energy branching between the tur-
bulence driven parallel flow and perpendicular flow. Specifically, the ratio between
parallel and perpendicular Reynolds power decreases when the mean perpendicular
flow increases. As the mean parallel flow increases, this ratio first increases and then
decreases before the parallel flow shear hits the parallel shear flow instability thresh-
old. We seek to understand the flow states and compare with CSDX experiments.
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