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Multifractal behaviour of n-simplex lattice
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Abstract. We study the asymptotic behaviour of resistance scaling and fluctuation of resistance
that give rise to flicker noise in ann-simplex lattice. We propose a simple method to calculate the
resistance scaling and give a closed-form formula to calculate the exponent,�L, associated with
resistance scaling, for anyn. Using current cumulant method we calculate the exact noise exponent
for n-simplex lattices.
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1. Introduction

In recent years considerable attention has been devoted to studying the properties of dis-
ordered systems with the hope of understanding percolative phenomena. Key to several
such approaches has been the concept of randomness and also of frustration [1–12]. How-
ever, many of the patterns we encounter in nature are not random but self-similar and scale
invariant [13,14]. For instance, the complicated and scale invariant structures that occur
when a solid mixture evolves via an aggregation process [15]. To understand such systems
the concept of fractals has been found to be very useful. Fractals are scale invariant objects
that may be considered as intermediate lattices between regular and random (disordered)
lattices [13,14,16,17]. Such a fractal lattice describes a class of random systems where the
consequence of the loss of translational invariance of a lattice can be studied in detail. Ad-
ditionally, resulting from their dialational symmetry, statistical, mechanical and transport
problems are solvable; hence the attraction of the model in such studies [14].

In this paper we consider a particular class of fractal known as then-simplex lattices,
to model various properties of inhomogeneous materials [16,17]. The lattice is defined
recursively. The map of the zero-order truncatedn-simplex lattice is a complete set of
(n + 1) points. The map of the(r + 1)th ordern-simplex lattice is obtained by replacing
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