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To get a better sense of how the interactions between atoms affect the dispersion 
curves, let's go back to our simple 1D system and modify it by adding some more 
springs to see how the dispersion curve is affected.  In particular, let's add some next-
nearest-neighbor (NNN) springs in addition to the nearest-neighbor (NN) springs 
that we already have.  This modification is illustrated in the following picture.   
 

 
Of course, so that we have something to play with, we let the NN and NNN springs 
have different spring constants:  we continue to let the NN springs have spring 
constant sk  while the NNN springs have spring constant sk′ .  (Of course, this is what 
we would expect:  why should NN's and NNN's have the same interactions?) 
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