UIUC Physics 406 Acoustical Physics of Music

Loudness of Complex (Poly-Freqguency) Tones & The Critical Band:

If two pure tones of frequency f1 and f2 each individually have the same SPL, but are within
the critical band Afcrit of each other, we perceive the overall sound as not as loud as when the two
frequencies are well-separated from each other, i.e. outside the critical band. The following
figure shows this effect:

80

75k Center frequency = 1 kHz 5

65+Critical Band ’
H———————

Loudness Level L (phons)

Sound pressure level L = 60 dB

% 300 500 1000 3000

Bandwidth (Hz)

If white noise (= all frequencies in

the audio band, of equal amplitude) is Loudness functions
used to compare the overall apparent 100 =
loudness of white noise e.g. with that of -
a pure tone sine wave type signal at -
f = 1 KHz, as a function of SPL (in dB), B
the result shown in the graph on the A 1000-Hz
right is obtained: S 10k tone
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