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                    Abstract
Loudness adaptation, or the decrease in perceived loudness of a steady, prolonged tone is rather a mysterious phenomenon. When measured by one technique (utilizing both ears), loudness of an extended tone will decrease by as much as 35 decibels; when measured by another technique (using only a single ear), loudness does not adapt at all regardless of how long the tone persists. The mystery is even more intriguing. When loudness adaptation does occur, the fractional reduction in the loudness of a tone (adaptation dB/sound level of extended tone dB SL) provides a good measure of the Stevens exponent, n, for loudness, an exponent which depends on sound frequency. When we analyze mathematically the two methods for measuring loudness adaptation, the reason for the apparent difference in adaptation emerges. Moreover, we derive the approximate equation showing that n equals fractional adaptation, and a method for improving the derivation of n from adaptation data. These results, derived mathematically, compare well with measured data, both our own and those obtained from the literature.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
We’re sorry, something doesn't seem to be working properly.
 Please try refreshing the page. If that doesn't work, please contact support so we can address the problem.



                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        PsychoPy2: Experiments in behavior made easy
                                        
                                    

                                    
                                        Article
                                         Open access
                                         07 February 2019
                                    

                                

                                Jonathan Peirce, Jeremy R. Gray, … Jonas Kristoffer Lindeløv

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Defining Behavior and its Relationship to the Science of Psychology
                                        
                                    

                                    
                                        Article
                                        
                                         27 November 2019
                                    

                                

                                Gregg Henriques & Joseph Michalski

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        From pre-processing to advanced dynamic modeling of pupil data
                                        
                                    

                                    
                                        Article
                                         Open access
                                         22 June 2023
                                    

                                

                                Lauren Fink, Jaana Simola, … Bruno Laeng

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    Abbreviations
	
                    φ
                  :
	
                    Sound pressure level expressed as a multiple of a subject’s own threshold level; φ is also known as “sensation level” or SL. May also be expressed as sound energy per unit area per unit time, again as a multiple of threshold level. φ may also be expressed as “sound pressure level” or SPL, although we shall not do so in this paper

                  
	dB SL:
	
                    Decibels sensation level; 10 log10
                                 φ
                              

                  
	SDLB:
	
                    Simultaneous dichotic loudness balance

                  
	
                    A
                  :
	
                    Sound level of a tone introduced into the control ear in an SDLB procedure after adjustment by the subject to match the loudness of a tone in the other ear. Expressed in decibels sensation level (dB SL). A=10log 10
                                 φ
                                 
                        a
                      
                              

                  
	
                    B
                  :
	
                    Sound level of a sustained tone introduced into the adapting ear. Expressed in decibels sensation level (dB SL). B=10log 10
                                 φ
                                 
                        b
                      
                              

                  
	
                    γ
                  :
	
                    Parameter that governs the degree of adaptation

                  
	
                    m
                  :
	
                    Slope of the regression line obtained when decibels of adaptation are plotted against sound level of the sustained tone in decibels sensation level (dB SL)

                  
	
                    n
                  :
	
                    Loudness exponent that appears in the power law of sensation
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