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Alternatively, the mode chart for planar waveguides can be used for this problem 
(see next page).  First calculate Vp from the given info, and then draw a vertical line 
on the chart to see where it crosses the m = 2 mode line.  Drawing a horizontal line 
through this intersection point, you can determine neff from where this line crosses 
the vertical axis.  Once neff is determined,  and  can be calculated as above. 
 





 
 

Here’s an alternative approach, based on the Vp parameter: 
 

 
 

 
 

Another approach for problem 3.9 is to consider how many modes can propagate 
for a given Vp value (see mode chart): 
 



 
 
 
 
To have 3 modes (but not 4), the last condition becomes 
 

 
 

 
 

 
 

 
 



 
 

 

 

 



 

 
 
 




