UIUC Physics 406 Acoustical Physics of Music

We can gain further/additional insight into the nature of complex Z, (f, a)) and ):/a (F, o)
by writing our primary acoustic frequency-domain variables in complex polar notation form:

Complex scalar pressure:

p(F,0)=p, (F.0)+ip,(F,0)=|p(F)e”"

Complex 3-D vector particle velocity:

0(F,@)= G, (F,0)+i (T, o)
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Complex 3-D vector specific acoustic admittance:

¥.(F,0)= 3,(F,0)+iy, (T, )
[y, (F.0)+iy, (F,a))]fw[yry (F.0)+iy, (r,w)]y{yrz (F.0)+iy, (F.0)]2

g, (F,@)e” "

4 |y, (Fo)e™ g+

Complex 3-D vector specific acoustic impedance:

fa(F,a)) =7 (I?,a))+i2i (F,0)
=[2, (F.0)+iz (F.0)]%+] 2, (F.0)+iz, (7,0)|7+]2, (T,0)+iz, (T,0)]2

7, (To)e™ %+ |z

Thus, for harmonic/single-frequency sound fields we see that for a given k =x, y, or z
component of §, (T, ), that:

iy _ ak (F,C{)) Y Py _ |Uk|eiwUk | k| “lpp Aoy 7 i[‘/’“k"pp] — | “iAPp
yak (r’a))_ p(F,Cl)) = yak € - |p|ei¢7p - |F~)| € e = yak € - yak €
Similarly, for a given k = x, y, or z component of Z, (F,®):
= [ = ~K oy ) ~| g, |~ —ip, =||~ ) )
zak (F,a)) _ p(rlwguk (2,0)) N Zak el — | p|e: p |uk|e2 k _ :| p||Uk| : el[%—%k} _ Zak R
‘u ra))‘ ‘u(f,a))‘ ‘u(f,a))‘
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