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Abstract

Critical Behaviour of Thermal Relaxation in Composites
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At a composition far above the percolation threshold, the resistance of a composite sample
increases with time as a constant current is passed through the sample due to Joule heating. For
a current less than the breakdown current, the resistance eventually reaches a steady value. The
increase is found to be well described by a simple first-order exponential term with a charac-
teristic relaxation timeτh . Similarly, when the sample is allowed to cool down from the steady
state by reducing the constant current to a small value the resistance relaxation is again described
by a first-order exponential with a relaxation timeτc which is however different fromτh . Thus,
relaxations during heating and cooling appear to possess different characteristic times. Bothτh

andτc exhibit critical behaviour as a function of the currentI . Interestingly, it is found that the
productτhτc is a constant independent ofI . τh diverges withI asτh ∼ (1 − I 2/Ib

2)
−α

whereIb

is the breakdown current andα is an exponent equal to 0.14. Consequently,τc goes to zero asI
approachesIb. Attempts to understand this unusual phenomena will be discussed.
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