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Figure 1.2 The geometry of FRTP configurations.
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Figure 1.1. Formation of the FRTP.
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202 8E., Microinstabilities

we have

feueeB - (ape/ar)/n =0

’ Ugg-= = (ape/ar)/neB = vde s

(8E18)

which is called the "electron diamagnetic drift velocity".. This motion is not a
guiqing‘center-drift, ppt_an apparent f}ow, whigh_ig a manifestation of the exis-
tence of a pressure gradient perpendicular to the.magnetic field.” This average
"flow” in the o direction, caused by the pressure gradient, is illustrated in

Fig. 8E5. Similarly, for the ions Vgi =

From simple assumptions about ions
governed by theAﬁkﬁlﬁz drift, electrons
obeying the Boltzmann relation, and
quasineutrality, we find that a density
gradient causes drift waves with
m/ke = Ve tO flow in the azimuthal

direction around the:-plasma. A tempera-
ture gradient has a similar effect. A

fluctuation of ¢ affects Ui via the {ion

equation of motion (8E13); the change of
U affects ne via the ion continuity

equation (8E14) and quasineutrality; and
" the change of ny affects theAe]ectro-

static potential via the Boltzmann
relation (8E12) to perpetuate the wave.
Thus, drift waves involve an oscillating
Ee, which propagates in the e direction

and causes u%r to oscillate. Electrons

flow along the magnetic field to compen-
sate for jon space charge. Every con-
fined plasma will have a pressure gradi-
ent, and therefore have-drift waves,
driven by the plasma expansion energy,
The drift waves can become unstable if
they couple to some means of energy
dissipation, sich as plasma resistivity
or other plasma waves -having

by = kyg, (radis). (8E19)

Other waves available for such coupling
include ion acoustic waves, ion cyclo-
tron waves, and Alfven waves. Inter-

_ actions with trapped particles in

(dpi/dr)/neB.

high .~ /W  Tow
-d;gsity Q\\\\e\\ dens}(t);

0.\0)

Fig. 8E5. Apparent electron flow due to
electron density gradient. The magnetie
field is out of the paper, and the .
circles represent electron Larmor rota-
tion (counterclockwise). Along the
dashed lines, it appears that there is
more electron motion upward than down-
ward, due to the density gradient.

Tokamaks may also drive drift waves unstable.

The damping rate of the turbulent waves caused by microinstabilities is
roughly kiD, where D is the effective diffusion coefficient. When this damping is

comparable to the growth rate v, the wave

amplitude saturates. Hence, an estimaté

of the diffusion coefficient caused by the waves is

Dgv/K

The elect
crease the r
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waves can be
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