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There are three hasic regimes: which constitute the
more general diffusion regime called ncoclassical, That
is, the Pfirsch-Schliter, platecau and hanana regimes,
Operation of a steady state tokamak at temperatures on the

: - - - 20, 3
order of 10-15%keV and densities on the order of 107 /m

results in diffusion characterized by the banana regime.

In this case,
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In other work, such as hecating and ignition studies,
where the temperatures and densities are, at least initially,
tvpically lower, particle @i ffusion may be governed by

either the platean or Pfirsch-Schliiter regime, In these
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The transition betwecn the various regimes is not clecar
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cut. However, by using the results of cadomtsev and Pogutise
temperature and density profiles which bound the three.

regimes can be estimated. TFrom the schematic below,
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where Do I diffusion coofficient in cylindrical system

Dy, = diffusicn cocfficient in axisymmetric
toroicdul system :

A z aspect ratio
Voi = nlectron-ion collision froegquency
v T

2 T Vgp/Mm?

v

7 h Z electron thermal velocity
q = stability margin
R Z major radius

it is seen that cach.,of the three regimes exists under cer-

tain conditions, i.e.,
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For the system presently being considered by the University

of Wisconsin-Madison,

AN=5
q = 1.5
R = 12.5 meters

Assuming ne ni and Te = Ti, the following equations have
been solved to obtain the boundary lines betwecen the three

. . . 2
diffusion regimes,
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Ve = 3.90 x 1037Y? n/sec (T in °k)
7.:3/7
_1.23 x 107 ,
A= Le23 XL}? - (1 in °k)
n ’ -3

(n in m )

v . = 3,62 % 10~G n ln/\scc“1 (T in °k)
el 377 . -3
° (n innm )

Figure I shows the results for ¢ = 1.5 and 2.5. For
. : = 20 , 3 - - e . i
example, with n = 10 /m” and q = 1.5, diffusion 15 governed
by the Pfirsch-Schliiter regime for temperatures less than
0.46keV, the plateau'regime for temperatures between 0,46-1,63keV,

and the hanana regime for temperatures greater than 1.63keV,
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