UIUC Physics 406 Acoustical Physics of Music

For harmonic/single-frequency sound fields, we can obtain expressions for the real and imaginary
parts of frequency-domain complex 3-D vector specific acoustic impedance Z, (T, ) and admittance
?a (f, a)) in terms of the real and imaginary parts of complex scalar over-pressure p(F,®) and
complex 3-D vector particle velocity d (f, a)) from their respective definitions

Z,(F,0)= ﬁ(F,a))/ﬁ(F,w) and ?a(f,a))=ﬁ(f,a))/f)(f,a))=]7/fa(f,a)).

Suppressing the frequency-domain argument (F, a)) for notational clarity’s sake, and working

with only one of the three vectorial components k = x, y, or z, for complex 3-D vector specific
acoustic admittance:

oy G0 U Fiug (U Hiu ) (p, —ip, PU, + P || P~ P
yak:yak_'_lyak:T: - — - . r - ! = o +| E— 2
P p+ip, \ p +ip ) U p —ip |9 |p|

_ pruik - piurk _ piurk - pruik

|8

and: y, = Im{yak}

Likewise, for complex 3-D vector specific acoustic impedance:
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Thus, we see that for k =x, y,or z:
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We see that: ‘u‘ z; =pu, + Py, =|p| y; and that: M Z,, = P, — P, =[P v,
or equivalently that: z, = Z, i Yo OFF Y, = J. i z, and that: z;k =—|Z, i y;k or:y, =—|%, i z,
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