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0ght-­‐binding	
  approxima0on	
  
Linear	
  combina0on	
  of	
  atomic	
  orbitals	
  (LCAO)	
  

 ñ~k(~r) =
1p
N

X

~Rj

ei
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hHiññ0(~k) =
1

N

X

~Rj ,~Rj0

Z
d3rei

~k·(~Rj0�~Rj)�⇤
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ñ(~r � ~Rj)�V~Rj0=0(~r)�ñ0(~r)
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i
= 0energy	
  spectrum	
  

band	
  structure	
  of	
  s-­‐orbitals	
  in	
  simple	
  cubic	
  laEce	
  

�ss(~Rj) =

8
<

:

�t ~Rj

�t0 ~Rj

nearest	
  	
  
neighbors	
  

next-­‐nearest	
  	
  
neighbors	
  

-­‐t	
  

-­‐t	
  

-­‐t’	
  

✏
~

k

= E
s

+�E
s

� t
n.n.X

~

Rj

e�i

~

k·~Rj � t0
n.n.n.X

~

Rj

e�i

~

k·~Rj

= E
s

+�E
s

� 2t{cos(k
x

a) + cos(k
y

a) + cos(k
z

a)}

�4t0[cos(k
x

a) cos(k
y

a) + cos(k
y

a) cos(k
z

a) + cos(k
z

a) cos(k
x

a)}

�s(~r) = �s(r)

4	
  



! - bonding

" - bonding

no coupling

nearest neighbors next- nearest neighbors

0ght-­‐binding	
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