UIUC Physics 406 Acoustical Physics of Music

Another type of {early} differential pressure microphone is the so-called ribbon microphone, as
shown in the figure below:
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The very thin {corrugated} metal ribbon diaphragm is open to the ambient pressure on both
sides of it. The thin metal ribbon diaphragm is corrugated to suppress excitation of low-frequency
mechanical vibrational modes of the ribbon. Since the metal ribbon diaphragm is conducting and

immersed in a strong, transverse magnetic field B, (Tesla) , a differential over-pressure
AP ibon (F,t) exerts a net force on the ribbon diaphragm of this microphone of magnitude

‘E (7.t ‘ = AByivpon (1) Avisson fiek = A, up0n (F,t) Ajypon COSO, causing the ribbon of mass m

ribbon

to accelerate (agaln by Newton’s 2" law — if no other forces act on the microphone diaphragm)
& oo (F,t)=F(F.t / )/Mii00n and thus move back-and-forth in response to the differential over-
pressure. Since the thin corrugated metal ribbon diaphragm is immersed in the static transverse
magnetic field I§0 , @ magnetic/Lorentz force acts on the free electrons in the metal

ribbon F,, = —e¥, x B, = —eE , where V, (F,t) =7, (F,t) is the velocity vector of the free

electrons associated with the macroscopically vibrating metal ribbon. Since V., - (Ft)L B, then:

6ribbon (f’t)x E0 = Vrlbbon( )‘ B J 6r|bbon( )‘ é
=1
A time-varying EMF (i.e. a voltage) &(t)=|V 0. (T, t)‘ 0 ibpon {Where £, (m) is the

length of the metal ribbon immersed in the B-field} is induced across the top/bottom of the
corrugated metal ribbon diaphragm due to the differential over-pressure Ap,,, (F,t) acting on it.
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