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. 231 which means that the autocorrelation function of a signal corresponds to the power

The Wiener-Khinchin theorem
spectrum of the signal, is very important in signal processing, spectroscopy and telecommunications engineering. However, because
of needs for some relatively expensive equipments such as a correlator and the signal processing system, its demonstration in
most undergraduate class is not easy so far. Recently, digital oscilloscopes whose functions can be replaced foresaid equipments
are marketed with development of digital engineering. In this paper, a simple demonstration of the theorem is given by a digital
storage oscilloscope and a personal computer with its theoretical background. The reason that deals again with this theorem which
has been introduced in 1930 is that it has been not well informed yet to us and theoretical background of the demonstration
is directly introduced from its driving process. Through deriving process of the theorem, some extended physical meanings of
the impedance, power, power factor, Wiener spectrum, linear system response and, furthermore, basic idea of the Planck's
quantization in the black body theory reveal themselves naturally. Hence it can be referred to lectures in general physics, modern

physics, spectroscopy and material characterization experiment.
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FIG. 1. Input and output of a linear system.
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