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	 Importance of meso-scale structures such as zonal flows and streamers has been 
widely recognized for turbulent transport in magnetized plasmas. Recently, in 
addition to these meso-scale fluctuations, a low frequency macro-scale fluctuation 
with a finite poloidal mode number has been observed, and its nonlinear coupling 
with turbulence has been confirmed [1]. This structure contributes to transport so that 
it has a different effect on transport from that with zonal flows [2].  
  In this study, we report nonlinear excitation of a linearly-stable mode with a finite 
poloidal mode number, and its nonlinear interaction with zonal flow and streamer by 
numerical simulation. Numerical Linear Device (NLD) is used, which is based on 
three-field fluid model (density, potential and electron velocity parallel to the 
magnetic field) for the resistive drift wave turbulence in cylindrical magnetized 
plasmas [3]. Fixed density source is introduced, and self-consistent nonlinear 
saturation of turbulence is obtained in three-dimensional turbulence simulation. An 
ion-neutral collision frequencyνin is a control parameter of the structural formation 
between zonal flow and streamer [3]. In addition, a linearly-stable mode with 
(m,n)=(1,0) is found to be excited nonlinearly with smallνin, where m and n is the 
azimuthal and axial mode number. This mode has a flute structure and contributes to 
the transport. Several turbulent states, such as coexisting state of flute and zonal 
structures and competing state between streamer and flute structure, are observed. 
The selection rule among zonal flow, streamer and the flute structure is discussed. 
[1] S. Inagaki, et. al., PRL 107, 115001 (2011).  
[2] K. Itoh, et. al., PPCF 54, 095016 (2012).  
[3] N. Kasuya, et. al., PoP, 15, 052302 (2008). 

APPC12  The 12th Asia Pacific Physics Conference

― 301 ―

D1-4-O2


