Musical Acoustics Lectures

Dr. James Abbott


[bookmark: _GoBack]These lectures will provide a technical introduction to the theory of sound waves in air, related structural vibrations, and the modern-day language of acoustics in the professional realm, as it pertains to the study and design of musical instruments.

Lecture 1
· General characteristics of sound waves
· Acoustics of musical scales, temperaments
· Acoustic metrics: dB, frequency, spectrum density, octave bands
Lecture 2
· Introduction to the microphones, recording and analyzing airborne sound
· Introduction to accelerometers, recording and analyzing structure-borne vibration
· Lab instrumentation demonstrations
Lecture 3
· Acoustic test signals: Pink/white noise, tones, PSN, impulse
· Measurement of frequency response, FIR, IIR
· Electronic music synthesis and production 
Lecture 4
· Free response of air columns and strings
· Boundary conditions, modes, spatial and temporal features
· Reed excitation mechanisms
· Acoustics of the flute and saxophone
Lecture 5
· Power balance, impulsive vs. continuous excitation
· String examples: plucked, struck, and bowed instruments
· Acoustics of the piano
Lecture 6
· Sound radiation, point, array, and two-dimensional surfaces
· Modal and diffuse models of sound in rooms, reflections, reverberation time
· Acoustical materials, sound absorption mechanisms
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