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Review of Last Class
• Acoustics vs. Psychoacoustics (Objective vs. Subjective) 

• Waves  

• Longitudinal vs. Transverse 

• Compression vs. Rarefaction 

• Periodic vs. Aperiodic 

• Sine waves = unnatural, single frequency 

• Amplitude vs. Loudness, Decibels (dB) 

• Inverse Square Law (double distance -> quarter intensity) 

• intensity = 1 / distance2 

• Frequency vs. Pitch, Hertz (Hz) 

• frequency = 1 / period 

• 20 Hz to 20 kHz - human hearing range 

• Phase (more to come!)



Equal Loudness Contours
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(Fletcher-Munson Curves)
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sound & space



Room Acoustics

DIFFRACTION - Long waves will bend around (or move through) objects. 

ABSORPTION <---> REFLECTION 
Hard surfaces reflect, soft surfaces absorb. 
Short wavelengths become trapped in soft material - carpets, drapes, etc. 

Reflected sound is REVERBERATION, a series of echoes, and reverb time 
depends on the size and material of the space
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Acoustic Treatment for Room Resonance
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Reflections and Reverberation
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Room Resonance

Destructive vs Constructive Interference
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I AM SITTING IN A ROOM  (1970)
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ALVIN LUCIER



I am sitting in a room different from the one you are in now. I am recording 

the sound of my speaking voice and I am going to play it back into the room 

again and again until the resonant frequencies of the room reinforce 

themselves so that any semblance of my speech, with perhaps the exception 

of rhythm, is destroyed. What you will hear, then, are the natural resonant 

frequencies of the room articulated by speech. I regard this activity not so 

much as a demonstration of a physical fact, but more as a way to smooth out 

any irregularities my speech might have.
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Hanna Hartman



~$90 ~$150 ~$600 ~$1300 ~$9000



Polar Pattern: 
Sensitivity to sound of a microphone relative 

to the angle from which sound arrives

Describing Microphones



Microphone Polar Patterns



Polar Pattern: 
Sensitivity to sound of a microphone relative 

to the angle from which sound arrives

Transduction Principle: 
How the microphone transduces (translates) 

an acoustic signal to an electrical signal 
(electromagnetic transduction)

Describing Microphones



dynamic mics
magnetic transducer - essentially the 
design of a speaker, in reverse

generally heaviest & most robust, making 
them ideal live mics

polar pattern is frequently cardioid

Microphone Transduction Principles



condenser mics
electric transducer - thin membrane over a 
solid metal backplate (capacitor)

requires external power

typically the most sensitive, best frequency 
response, less noisy

frequently come with switchable polar 
patterns



electromagnetic transducer (a very thin, 
corrugated strip of metal)

polar pattern is always bidirectional

universally lower output compared to other 
mics

high velocity sound pressure waves can 
cause the ribbon to stretch, break, or snap

ribbon mics



Considerations for Microphone Placement 

inverse-square law: distance vs. intensity 

High frequencies are more directional than low frequencies.  

Room sound: close mic for less hall sound (reverberation) 

Proximity Effect: (Bass boost) on directional mics. 

Bass Rolloff: reduces low frequency sensitivity 
   
Phase Cancellation: frequencies 180 degrees out of phase will cancel - Constructive-Destructive Interference  



Stereo Microphone Techniques



Jecklin disc

Blumlein 

pair



Binaural Multi-channel

Hydrophone  

(underwater  

microphone)

Contact 

microphone






