UIUC Physics 406 Acoustical Physics of Music

Summary of Various Frequency-Domain Sound Field Physical Quantities:

Complex scalar pressure:
f)(f, a)) =R (f,a))+ ipi (f,a)) - ‘ ’F")(r)‘eifﬂp(f,w)

Complex 3-D vector particle displacement:
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Complex 3-D vector particle velocity:

0(F,@)= G, (F, a))+iU.(F )

[u (F,o)+iu, (F ] [ +|uiy(F,a))J§/+[urz(F,a))+iuiz(F,a))J2

iy, (F,{u)z

g, (F, a))‘ei w(fo)g ‘UY(F,w)‘ei%y(r’”)y+

a, (F, a))\e
Complex 3-D vector particle acceleration:

a(ro)= 4 (f,0)+id (7, )
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a, (T, a))‘ei"’ax(r"”)fw \ay (T, w)\e”’ay‘””)y +

Complex 3-D vector specific acoustic admittance:

A (F,0)=Y, (7, 0)+iy,(F,0)
[yrx (F.o)+iy, (F,a))]fw[yry (f,@)+iy, (Fw)} 9+[yrz (f,0)+iy, (F,a))]i

¥, (T, a))‘ei“’y*(r’”)fw ‘yy (F, w)‘e‘fﬂyy(fvw)

Complex 3-D vector specific acoustic impedance:
7, (F,a)) =7 (f,a))+ iZ,(F,0)
=[2, (F.0)+iz (F.0)]%+[ 2, (F.0)+iz, (7,0)|+]2, (T,0)+iz, (T,0)]2
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