UIUC Physics 406 Acoustical Physics of Music

For a harmonic sound field, if the complex 3-D vector specific admittance
¥, (F,0)=0(F,0)/p(F,0)=1Z,(F,®) atthe point T happens to be very high, for a fixed
complex scalar over-pressure rJ(F, a)) , this tells us that the complex 3-D vector particle velocity

(7, w) at that point must therefore be very large, and hence the corresponding complex 3-D

vector acoustic mass current density J:‘,J1 (F,w) = p,0(F, ) at that point must also be very large.

Conversely, if for a harmonic sound field the complex 3-D vector specific acoustic
admittance ¥, (F,®)=0(F,»)/p(F,®)=1/Z, (F,®) at the point F happens to be very low, for a
fixed complex scalar over-pressure rJ(F, a)) , this tells us that the complex 3-D vector particle
velocity G(T, ) at that point must therefore be very small, and hence the corresponding
complex 3-D vector acoustic mass current density J:a (Fa)) = poﬁ(F, a)) at that point must also

be very small.

The Real and Imaginary Components of Complex 3-D Vector Specific Acoustic Immittances:

As in the case for AC electrical circuits, the complex scalar electrical impedance Z, and
complex scalar electrical admittance Y, =1/Z, can be written out explicitly in terms of their real

and imaginary components:
Z,=R,+iX,(Q) where R, :Re{ze} is the resistance and X, = Im{Ze} is the reactance.
Y, =G, +iB, (Q") where G, =Re{Y,} is the conductance and B, = Im{Y, | is the susceptance,

Similarly, for the case a complex harmonic sound field §(F) , the complex 3-D vector specific

acoustic impedance Z, (7') and complex 3-D specific acoustic admittance ¥, (F)=1/Z, ()
can be written out explicitly in terms of their real and imaginary components:

Z,(F.o)=t, (F,0)+iz,(F,0) (Q,) where:
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