Intensity spectrum and spectral density ...

Consider an ergodic process x(t) with (z) = 0.
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Fourier amplitude: &(w,T) = / dte“'z(t) = #(—w,T)=7i"(w,T).
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Intensity spectrum (power spectrum): I,,(w) = lim — |#(w,T)|*.
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Correlation function: C,,(7) = (z(t)x(t + 7)) = lim T/ dt x(t)z(t + 7).
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Spectral density: S,,(w) = / dr €7 Cop (7).
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Wiener-Khintchine theorem: I,,(w) = S;.(w).
Proof:
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Iiz(w) = lim T/o dt’e“‘)t:c(t’)/ dt ez (t)
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= lim —/ dr [e“’”/ dt'z(t)x(t' + 1) + e“‘”/ dt x(t)z(t + 1)
T—oo T 0 0 0
T 1 T—1
= lim 2/ dt coswTt —/ dt x(t)x(t + 1)
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= 2/ dr coswtChy(T) = / d7 €T Cop(T) = Spe(w).
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