UIUC Physics 406 Acoustical Physics of Music

The phase of the complex longitudinal specific acoustic impedance and longitudinal energy
flow velocity associated with the two counter-propagating 1-D monochromatic plane waves is:
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Thus, e.g. for an observer/listener’s position x = 0, .and. for equal-strength pressure amplitudes
‘A‘ = ‘é‘ = ‘Ii‘ = ‘LS’MA‘ =1 (i.e. a “pure” standing wave) these two formulae simplify to:
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i.e. for an observer/listener’s position x = 0, .and. for equal-strength pressure amplitudes ‘A‘ = ‘B‘
= ‘Iﬁ‘ E‘B‘/‘A‘ =1 the complex longitudinal specific acoustic impedance Z,, (x =0) is purely
imaginary; its phase ¢, (x = O) is an odd integer multiple of +7/2=+90° — which in turn also
tells us that in this situation, the complex pressure f,, (x =0,t) and longitudinal particle velocity
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(x=0,t) differ in phase by an odd integer multiple of +7/2=%90°.

Note that in general, for arbitrary values of x, maxima of the complex longitudinal specific
acoustic impedance Z), (x) occur whenever (2kx+Agg, ) = 0,27, +47,+67... = 4,7, i.€.

whenever cos(2kx+Apg, ) =+1, and thus sin(2kx+Agg, ) =0, then:
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