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1/f Noise on One-dimensional Diffusion Processes

Noboru Takimoto, Shigenori Oda and Kunio Funayama

(Department of Engineering Science, Tohoku University)

A system which outputs 1/7 noise as a response to white noise may be referred to as
1/f filter. Theoretical and experimental studies are given on the 1/ filter. It is generally
shown that a natural phenomenon described by one-dimensional diffusion equation has a
transfer characteristic which can be served as the 1/f filter. Three specific examples are
considered. (1) An incompressible and viscous fluid bounded by two parallel planes has a
dynamics appropriate to the 1/ filter. (2) A white noise of heat input on the boundary
of a semi-infinite medium generates temperature noise with a 1/f spectrum.at the bound-
ary. (3) A white noise of temperature in a resistor generates, under proper conditions,
current or voltage noise with a 1/ f spectrum. An experimental study is given on the third
example, and the 1/f noise is observed under specified conditions.

Key words: 1/f noise, scale-invariance, fractal, diffusion, fractal low-pass filter.



