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In magnetized plasmas, there exist spatial inhomogeneities in density, temperature and flow

due to the injection of energy, momentum and particles. These spatial inhomogeneities are the

free energy sources for the instabilities, such as drift wave (DW) instability, Kelvin-Helmholtz

(KH) instability and parallel flow gradient (PVG, which is sometimes called D’Angelo mode)

instability [1]-[4]. Each instability induces the particle, heat and momentum transports, and

modify the background plasma profiles, and, thus these instabilities are not independent and

couple with each other. It is necessary to understand the nonlinear competition among these

instabilities with taking the background deformations due to the instabilities into account, and

to elucidate the structural formation properties and their transport characteristics.

In this study, we demonstrate the nonlinear competition process among multiple instabilities

by using the three-dimensional turbulence simulation based on the fluid reduced model. The

model equations are based on an extension of Hasegawa-Wakatani model with the coupling of

the ion parallel flow in the cylindrically magnetized plasmas [5]. The time independent sources

of the particles, vorticity and parallel momentum are introduced, and the nonlinear saturation of

turbulence is obtained with the self-consistent evolution of the background profiles. By chang-

ing the strength of each source, we can systematically control the strength of the growth rates

of the resistive DW, KH, and PVG instabilities. The nonlinear competition/bifurcation among

such instabilities are discussed, and the nonlinear features of each turbulent regimes, including

the formations of structures and spontaneous background flow, are clarified.
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