Table I

N 6 8 | 20 50 100 | 450

aHy (Oe) | 39 | 34 | 30 | 26 | 21 ]

An alternative approach® is the scaling theory of localization with electron-
electron interactions, starting from the metallic phase. A perturbative
calculation to lowest order in disorder (but all orders in interaction) shows the
importance of spin fluctuations,” and predicts proportional enhancements of x
and AH,; (decreased spin diffusion). This is quite well obeyed by all three
samples as a function of T (see Figs. 1 & 2); the proportionality constant varies
smoothly across n.. With enhanced spin fluctuations, uncompensated Si:P could
belong to a different universality class from the metal-semiconductor alloys and
this may account for their different conductivity exponents.

In conclusion, we see a strongly enhanced spin susceptibility (relative to the
Pauli value) and suppressed diffusion (compared to charge diffusion) as the MI
transition is approached from the metallic phase. Both are T-dependent and
merge smoothly on to the insulating phase behavior. These effects are in
agreement with scaling pictures of the magnetic behavior of the insulating* (no
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charge diffusion) and metallic® (weak disorder) phases. Other experimental
probes (such as specific heat, thermopower and thermal conductivity) would be
useful in deciding between the relative merits of the two models.
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