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Heuristic fluid model

2D gyrokinetics in a Z-pinch, with Botlzmann electrons and 
mode frequency much larger than the drift frequency

Density moment:

Pressure moment:
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Limiting cases with 
Long wavelength:
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Limiting cases with 
Long wavelength:

Short wavelength:

Stable for wavenumbers smaller than
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Minimum unstable wavenumber increases 
with driving gradient
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Cyclone Base Case (CBC) linear results
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SWITG wavenumber scalings
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Nonlinear scalings

Diffusive estimate:

Nonlinear time:
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CBC density spectra
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Outer scale and heat flux scalings
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Parallel correlation lengths

Expect
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Summary and open questions

• For comparable density and temperature 
gradients, increasing ITG leads to a regime 
where the ion heat flux becomes independent 
of the ITG

• This is associated with a shift to sub-Larmor 
scales, where kinetic electron physics likely 
important

• Possible to access this regime where TEM are 
suppressed?  Stellarators or tokamaks with 
particle trapping on inboard?


