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Fundamentals of Nanoelectronics 
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Bandstructure II 
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Unit cell: two atoms here contribute two basis functions. Then 
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How starting from Schrodinger equation 

we can get D(E)? 
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Graphene h(k) 

To evaluate h(k), we choose any unit cell n and then perform the summation over its nearest 

neighbors including n itself: 

1     2     3    n-1  n   n+1       

a

Fundamentals of Nanoelectronics, Session 20  

2 

� � �#���� ! ����� �

!  ����� � 7�$.��&8����   

��4*
6

� / 2 23� cos$.�& 

Basic 
Unit Cell

 

 

 

To evaluate h(k), we choose any unit cell n and then perform the summation over its nearest 
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To evaluate h(k), we choose any unit cell n and then perform the summation over its nearest 
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To write the phase factor notice that 

of the  4 terms that run through neighbors 1 to 4:
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 where 0 ≡h

Then eigenvalue will be  

0 E h±= ε
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E- k Relationship
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factor notice that rm-rn for m=2 is actually a1. Continuing like this,

through neighbors 1 to 4: 
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kx

k Relationship

 

Continuing like this, we can write all 
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