UIUC Physics 406 Acoustical Physics of Music

The third type of standing wave in a room are known as 3-D oblique modes, in which all six
surfaces of the room are involved in producing standing waves, one such path is shown in the
figure below:

For obliqgue modes, none of the [xyz] = [Imn] indices are zero, and hence the eigen-frequencies
associated with oblique modes are given by the full 3-D formula

fion = %v\/(I/LX ) +(m/L, )2 +(n/L,)" with wavelength for the 3-D oblique modes of

A =2 UL +(m/L, P+ (/L)

The 3-D longitudinal displacement amplitudes for the oblique-mode resonances in this room /
auditorium are of the form:

Eunn (6 ¥,2,8) = Uy (X, Y2 2Ty (©) = X, OOY, (9)Z, (2T, (1)
Emn (X, Y, 2,1) = A, sin(k x) sin(k,, y)sin(knz)ei(aﬂmntmmn)
(XY, z,t)=A sin(l;zx/Lx)sin(myzy/l_y)sin(nﬂ/LZ)ei(wlmntwlmn)
I,m,n=12,3,4,5,...

whereas the 3-D over-pressure amplitude for obliqgue-mode resonances in this room/auditorium
are of the form:

Bn (% Y3 2,8) = Vi (X, ¥, 2T (8) = Fy ()G, (V) H, (20T (1)
P (X, Y, 2,t) =C,  cos(k,x) cos(k_y) cos(k_z)e!lm"+om)
P (X, ¥, 2,8) = C, cos(Izx/L, ) cos(mzy/L, ) cos(nzz/ L, )g!(“tmt-om)
I,m,n=12,3,4,5,....
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