UIUC Physics 406 Acoustical Physics of Music

For “everyday” harmonic/single-frequency sound fields, if the 3-D vector complex
frequency-domain particle velocity amplitude ﬁ(f, a)) is known/measured, then since the 3-D

vector complex time-domain particle velocity ﬁ(f,t) = ﬁ(f, co)-ei‘”t , and the 3-D vector complex
time-domain particle displacement E(F,t) = E(F w)-e", where: E(r ) is the 3-D vector
complex frequency-domain particle displacement amplitude, and since ﬁ(f,t) = 85(?,t)/@t :
then:

E(r.t)=[a(r.t)dt=[d(r,0)-e"dt=0(,o) [ e“dt = L E(r.0) e
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But since: 5(? t):f(F w)-e”, we see that: g(r,a)):iﬁ(r,a)):_iiﬁ(r,w)
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Likewise, since: é(r’t)zau(r,t):é’u(r,a}) ° =0(T,0) ®” o (7, w)-e*
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But since: a(F,t)=4(F,0)-e", wealsoseethat: [a(F,0)=i0-U(T,0)
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