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PERCOLATION CRITICAL EXPONENT FOR THE
ELECTRIC CONDUCTION IN A TWO-DIMEN-
SIONAL CONTINUUM COMPOSITE
MEDIUM

Bao Ke-pa Ym GuanG-iun
(Deparemens of Physies, Peking University, Beijing 100871)
(Received 25 March 1994)

ABSTRACT

Using rigorous numerical results of effective conductivity in two-dimensional
<omposite media with three geometric morphologies: checkerboard, cycle and four-
:side asteroid, we investigate the feature of electric conduction near the percolation
threshold and estimate the critical exponent for these three morphologies. We find
.critical exponent of electric conductivity for checkerboard, cycle and four-side aste-
roid morphologies are 0.356, 0.675 and 0.209 respectively. They are in significantly
different trom the standard discrete-lattice networks results not only in values, but
also 'in absence of universality. We have suggested Eqs. (3) and (12) to formulate
the effective conductivities for dual and non-dual materials. The power exponent
m is introduced as a function of microstructure of composite material. It is proved
that the value of critical power exponent, dependent upon morphology of medium
only, is reciprocal of critical exponent,
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