
 
 
 

Physics and Theory of the Quasi-Coherent Mode 
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Isat and Isat power profiles align,
despite being recorded at different times by different probes
Conclusion: QCM is not being attenuated by probe

~

Narrow QCM layer is consistent with Gas-Puff Imaging (allowing shift)

GPI Spectral Power
80kHz < f < 120kHz
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Isat, Isat and GPI Fluctuation Profiles
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Radial width of Quasi-Coherent Mode layer is ~ 3 mm FWHM

Gas-Puff
Imaging

Narrow QCM layer width from ion saturation current
fluctuations is consistent with Gas-Puff Imaging (GPI)
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East

Potential lags Density with
a phase angle of ~ 16 degrees=> Drift wave
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Cross Power Spectrum: Density and Potential

Snapshot of QCM reveals large amplitude, ~in-phase,
density, electron temperature and potential fluctuations
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 - Vdpe, Vde are in opposite directions
    to VExB in mode layer

Quasi-coherent mode propagates at electron
diamagnetic drift velocity in the plasma frame
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 - Vdpe, Vde are stronger than VExB
    in mode layer

 QCM frequency is quantitatively
 consistent with kθ ~ 1.5 rad/cm mode 
 propagating with velocity between
 Vdpe and Vde in the plasma frame. 

Velocities computed from East electrode profiles
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- QCM propagates in e- dia. direction
   in the plasma frame
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Radially Ballooning Modes 
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Roughly 
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2-D Peaking Mode? 
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Electron Thermal Energy Balance Equation 
 

Simplest (cylindrical) form 
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