
 

 
 

9.04 

Audition Lectures
	

• Second half of course 
• Given by Chris Brown  

Introductory Reading (see course website): 
Brown, M. C. and J. Santos-Sacchi (2008). Audition. Fundamental Neuroscience. 

3rd ed. Edited by L. R. Squire et al. New York, Elsevier 

Textbook: 
Auditory Neuroscience: Making Sense of Sound (2011) by J. Schnupp, I. Nelken, A. 

King. Cambridge, MA: MIT Press. 
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9.04: List of Lectures for Audition (see course website)
	

• Oct. 28.  Sound; External, middle, and inner ears 
Research Report: Hofman, P. M., J. G. A. Van Riswick and J. Van Opstal 
(1998). Relearning sound localization with new ears. Nature Neurosci. 1: 417-
421. 

• Oct. 30. Hair Cells:  Transduction, Electrophysiology and “Cochlear 
Amplifier”
 

Research Report: Liberman MC, Gao J, He DZZ, Wu X, Jia S and Zuo J
	
(2002) Prestin is required for electromotility of the outer hair cell and for the 

cochlear amplifier. Nature 419: 300-304.
	

• Etc, etc, etc, 

• Written Assignment for Audition 

•  Final  Exam  
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The Auditory Periphery: External, Middle and Inner Ears
	

Image removed due to copyright restrictions.
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Frequency Coding in the Auditory System: Place vs. Time coding
	
Place Coding:  Auditory Nerve Fibers are Tuned to Sound Frequency 

Response of a fiber to obtained by sweeping sound 
frequency at a number of different sound levels. 
Each vertical blip (response or action potential) 
occurs in a limited region whose outline is called 
the tuning curve.   At low levels, responses are 
narrowly tuned to frequency. 
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Synchronization of spikes for a low-frequency 
stimulus.  Shown are several superimposed traces. 
The spikes cluster at one particular phase of the 
sound waveform, even though the waveforms are 
less than 1 millisecond apart. This ability to phase 
lock to high-frequency stimuli is unique to the 
auditory system. 

Image removed due to copyright restrictions.

Image removed due to copyright restrictions.
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Cochlear Implant: Electrical Stimulation of Nerve Fibers in Deaf Patients
	

Image removed due to copyright restrictions.
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Binauaral Cues for Sound Localization
	

Interaural level differences Interaural time differences 

Image removed due to copyright restrictions.
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The Auditory Central Nervous system: Many Brainstem Nucleii
	
Ascending Auditory System 

Compared to the visual and other sensory systems, the 
auditory central nervous system contains more nuclei in 
the brainstem. The primary functions of these nuclei are 
probably to process information concerning the location 
of a sound source (interaural time and interaural level 
differences). 

Image removed due to copyright restrictions.
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Auditory Cortex
	

The auditory cortex is the highest level of the auditory pathway.

Electrophysiological studies in animals have revealed the presence of at least 7 different cortical areas in 

animals like the cat. Area AI is likely to be involved in sound localization behavior, since after it is lesioned,
 
cats have trouble localizing sounds. The functional importance of the other cortical areas is not well known.
 

Image removed due to copyright restrictions.
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Human Cortex
	

Image removed due to copyright restrictions.
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Tour, of Eaton-Peabody Laboratory:
	
at Massachusetts Eye and Ear Infirmary
	

Teaching hospital of Harvard Medical School 


Photograph removed due to copyright restrictions.
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