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Abstract The balance-equation transport theory of semiconductors, which was
proposed by Lei and Ting in 1984 and is based on the separation of the mechanical
(center-of-mass) motion from the statistical relative motion of electrons in a many-
carrier system under the influence of a strong electric field, gives rise to a concise
description of nonlinear electronic transport and often provides results that compare
well with experiments. The success of Lei-Ting theory has renewed the discussion
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of the <i>-versus— <i—> dispute and demanded a scrutiny into this twenty-years con-
T T ;

flict.

It is now recognized that there exist two different types of transport theo-

ries. The conventional direct solution of the Boltzmann equation and the Kubo for-

malism represent the limit of weak electron-electron interaction, leading to a linear

resistivity proportional to —1—; while the Lei-Ting balance-equation theory and the

)

force-correlation formalism represent the limit of strong electron-electron interaction,

yielding a linear resistivity proportional to <—1—> Both types of transport theories are
T

widely used in the literature.

Each has its own applicability and limitation.

Key words hot-electron transport, nonlinear transport, balance equations, ele-

ctron-electron interaction
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