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Outline

Goal
Geometry
Drifts

(Fast) electron motion along B (“adiabatic
electrons”)

Drift motion across B
lon inertial currents (/.e. polarization drifts)

What's next: collisions, Landau damping,
(low-frequency) EM: 0B .

Jan Weiland, Collective Modes in Inhomogeneous Plasma:
Kinetic and Advanced Fluid Theory, |IOP Publishing, 2000.
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particles quickly move along field s
lines, so density perturbations are %8
very extended along field lines,
which twist to connect unstable to
stable side

"A gyro-Landau-fluid transport model," R. E. Waltz, G. M. Staebler, W. Dorland, G. W.
Hammett, M. Kotschenreuther, and J. A. Konings, Physics of Plasmas 4, 2482 (1997).



Low Frequency Modes in a Magnetized Plasma
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Vorticity and Mixing
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Simple Drift Wave Desorlptlon

N(r), T(r)
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How Fast Is the Diamagnetic Drift?
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Simple Dri
ple Drift Wave Description: Parallel Dynamics

N(r), T(r)
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Simple Drift Wave Description: Continuit
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lon Inertial Currents (Polarization Drift
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lon Inertial Currents (Polarization Drift)

N(r), T(r)
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How Much Transport from Drift Waves®?
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Next: Drift Wave Instability and Transport
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COLLISIONAL EFFECTS IN PLASMAS—DRIFT-WAVE EXPERIMENTS AND INTERPRETATION*

H. W. Hendel,t B. Coppi,if F. Perkins, and P. A. Politzer
Plasma Physics Laboratory, Princeton University, Princeton, New Jersey

FIG. 1. (a) Observed oscillation amplitudes are com-
pared with theoretical growth rates as a function of mag-
netic field strength for various azimuthal mode num-
bers. The absolute value of the magnetic field strength
for the theoretical (slab model) curves has been scaled
by a factor of ~1.5 to give a good fit to the data. The
relative amplitude is defined as the ratio of the maxi-
mum density fluctuation to the central density. (b) The
oscillation frequency (after subtraction of the rotational
Doppler shift) is compared with the drift frequency vy
=kyvq/2m as a function of the magnetic field strength.
The drift frequency, which has an uncertainty of +0.5
ke/sec, is computed from the experimental values of
k., T, and n~Ydn/dx). The data are for a potassium
p%)asma, 1y =3.5X 101 em™3, T'=2800°K.

(Received 25 January 1967)
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FIG. 2. (a) The ratio of magnetic field strength to
perpendicular wave number is plotted versus the square
root of the density for the stabilization points of sever-
al modes. Theory [Eq. (3)] gives a proportionality fac-
tor of 9.7x107% (b) The measured radial (A,) and azi-
muthal (Ag) wavelengths of the perturbation are dis-
played as a function of the magnetic field.



