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Travel time along the ray is a 

vector product of the slowness 

vector p and distance vector x. 

 

Distance vector for the PP ray is 

x=(XA,H), slowness vector for the 

PP wave is p=(px, pz). 

 

Horizontal slowness of a PP wave 

in the upper layer: 

   
     

  
 

 
Vertical slowness of a PP wave in 

the upper layer: 

  
  

     

  
 

 
Length of the PP ray in the upper 

layer is  

          
 

 

Travel time TP along ray PP that is a vector product     evaluates to 

 

            
              

  

 

For PS ray the horizontal slowness    
     

  
 

     

  
   (Snell’s Law), 

while the vertical slowness is   
  

     

  
. 

 
Travel time for the PS phase will include the travel along ray B in the crust, 

and a fraction of travel along the ray below the boundary that propagates 

there while PP wave has already crossed into the crust: 
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Consequently, the difference in travel time (the delay of the phase) 

in a receiver function will be  

 

          
 
    

 
 

 
 

 
 


