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Aim of the Specially-Promoted Research
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Experimental devices

1]Y. Saitou, et al., Phys. Plasmas 14 (2007) 072301
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Drift wave and residual zonal flow

Time evolution of the potential Filling pressure scan
spectrum during a single discharge (B=0.12T)
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Measured at ¥=3.5 cm (a=~5 cm)
DW (7-8 kHz) and residual ZF (~400 Hz) are observed.



Normalized fluctuation spectra

Normalized power spectra (at 0.3 sec) Radial profiles
measured at

103 (a)'no'rrln'qlli;el:d power r=3|5 M09 (b) ﬂuctuatlon level (4-10 kHz) 0.6
& —potentlal e
i i g —density | g
10 7ZF | “—> ) W\ =
ST TR DW= S
, 0 6(0) ﬂuctuatlon level (0.3-0. 5 kHz
10} : - — potential
. — potential | ) - —density 7F -
density 10,12- ater:g.c(;n . —_ < 1 b
o2l ey -
01 1 1 O 50 O O - I e edgje ostzlllatllon ]
frequency [kHz, log] 0 radius [cm] Edge 7

oscillation

DW (density ~ potential) is located at r=3.5-4cm.
Residual ZF exists at r<~4.5c¢m (n > ¢ edge oscillations r>~4.5¢m).



Poloidal and axial wave numbers
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DW has m=3-5 and n=2-3, while residual ZF potential has m,n~0.



Radial wave numbers (radial profile)
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Residual ZF has finite radial wave numbers, and propagates

inward and outward.



Linear dispersion relation

Growth rate and frequency Frequency calculation based on

from Numerical Linear Hasegawa-Mima equation
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NLD calculation shows that m=4 mode is most unstable.
DW frequency base on HM eq. is consistent with observation.



Poloidal velocity fluctuation

poloidal velocity [V, m/sec] power spectrum of Vj [a.u.]
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Residual ZF is associated with the poloidal velocity fluctuation
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Modulational interaction
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Amplitude of the DW is significantly modulated by the ZF.



Bispectral analysis
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Nonlinear energy transfer between the DW and the ZF is
significant.



Summary

1. In this presentation, we have shown “the drift wave—zonal
flow turbulence” in a cylindrical laboratory plasma.

2. Linear dispersion relations of observed fluctuations are
consistent with the zonal flow (potential and poloidal
velocity fluctuation) or the drift-wave.

3. Modulation of the drift wave amplitude by the zonal flow
was confirmed.

4. The bispectral analysis of <E,E ®> shows significant
nonlinear energy transfers between the zonal flow and the
drift wave spectrum.



