
Soundgarden
...an introduction to sound.



What is sound?

• Sound is the result of alternating waves of 
pressure (areas of high and low density) propagating 
outward from a resonating source. 

• Sound travels as particles within a 
compressible matter (solid, liquid, or gas) are 
alternately displaced by a sound wave.





How is it measured?

• Frequency is determined by the number of 
oscillations/compressions (“waves”) occurring per 
second. 

• Wavelength is determined by frequency in 
relationship to speed of sound.





•Frequency is measured in Hertz (Hz). 

•Sound travels in average air 
temperature at speed of 330 meters per second. 

•So....what about wavelength? 



Let’s talk about light...
Electromagnetic Radiation (EM)

EM is everywhere!

electrical energy (50-60Hz)

am radio waves
fm radio waves

microwaves/radar
infrared light

visible light (405-790 billion Hz)
ultraviolet light

x-rays
gamma radiation (30-300 quintillion Hz)



Light is...

Electromagnetic Radiation (EM)

Sound is not.



Why do I care?
...because you don’t live in a vacuum.



Sound Light
*	 Alternating pressure 
	 waves.

*	 Needs matter in order 
	 to travel.

*	 Frequency determines 
	 perception.

*	 Alternating EM waves.

*	 Can travel in a 
	 vacuum.

*	 Frequency determines 
	 perception.



How is sound measured?

• Frequency 

• Wavelength 

• Amplitude 



Sound Amplitude...

• is determined by the intensity of the expansion and 
contraction of matter by sound waves.  

• is also referred to as “sound pressure level,” or “spl” for 
short.  

• is measured in decibels (db).



Jimmy Foster



Phil Hansen



The Nature of Sound 
(1947)





Back to amplitude...



Amplitude Ranges

Damage to human hearing starts occurring at 90db and above.



SPL Meter

• measures sound pressure 
level in decibels (db)



“Noise Floor”

• average level (amplitude) of ambient 
room sound

• evaluation and quantification of sonic 
environments

• important consideration when recording 
and mixing (40db and below is desirable)



“Equal Loudness Curve”

...more on this later.



Linear systems...



Fourier Analysis

• Waveform Oscilloscope 

• Sonogram



Sine Waves

• Linear

• Core component 
for modeling more complex 
waves.

• Frequency defines 
pitch.



300 Hz



500 Hz



Sine Waves and Amplitude



Combination of Sine Saves



300 + 500 Hz



Back to light and sound...



Red	 	 	 	 480-405 THz
Orange		 510-480 THz
Yellow	 	 530-510 THz
Green		 	 600-530 Thz
Cyan	 	 	 620-600 Thz
Blue		 	 	 680-620 Thz
Violet		 	 790-680 Thz





The “quality” of sound...
• Upper harmonics of a sound give the 

sound it’s distinctive character.

• Can be analyzed and viewed by fourier 
analysis

• Demonstration...



What have we covered?
•What is sound?
•How does it travel?
•Frequency?
•Hertz?
•Amplitude?
•Decibels?
•Sound Pressure Level?
•Electro Magnetic Radiation?
•How light compares to sound?
•db?



What have we covered?
•spl?
•Hearing loss begins at what db level?
•spl meter?
•Noise floor?
•Linear system?
•Fourier Analysis?
•Sonogram?
•Waveform Oscilloscope?
•Sine Waves?
•What defines sound quality?



Bye, Bye.


