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We discuss the appearance of long-range power-law correlations in various systems of
interest to condensed matter physicists and biophysicists, with emphasis on the recent
discovery of long-range correlations in DNA sequences that contain non-coding regions.

1. Introduction

For what basic physics advances will the twentieth century be remembered?
Certainly the first half will be known principally for the discovery of quantum
mechanics. The second half witnessed the developed of a myriad of applica-
tions of quantum mechanics, without which much of everyday life would not be
recognizable. But what are the basic advances in fundamental understanding of
the workings of nature?

Here, we shall exemplify one such basic advance — the discovery of long-
range power-law correlations in a remarkably wide variety of systems. Such
long-range power-law correlations are a physical fact that in turn gives rise to
the increasingly appreciated “fractal geometry of nature” [1-6]. So if fractals
are indeed so widespread, it makes sense to anticipate that long-range power-
law correlations may be similarly widespread. Indeed, recognizing the ubiquity
of long-range power-law correlations can help us in our efforts to understand
nature, since as soon as we find power-law correlations we can quantity these
with a critical exponent (called « in this paper). Quantification of different
behavior allows us to recognize similarities between different systems, thereby
eventually leading to recognizing underlying unifications that might otherwise
have gone unnoticed. For example, as soon as phenomena occurring near
critical points were quantified with critical exponents, it was recognized that
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