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How to calculate E(k)?

Crystal Schrodinger Equation: )()()( kkEkH  
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Fermi Surface
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Fermi surface nesting

When a piece of a Fermi surface can be translated by a vector q
and superimposed on another piece of the Fermi surface, the Fermi
Surface is said to be nested by the vector q.
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Important consequence of Fermi Level nesting:

A metallic system with a nested Fermi surface possesses electronic
Instability and is likely to undergo a metal-insulator transition.
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Vector q: defines the way the structure changes/distorts

1D:  q=b/2   doubling of unit cell

Peierls Distortion
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In general, for 1D (unit cell a) if

Then, the new (electronically stabilized) unit cell will be 

m/2 times the old one. 

Example:  H2
polyacetylene
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Distortion does not necessary commensurate with the lattice.
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In general, when a unit cell size is increased n-fold by a distortion,
The band is split into n subbands.
Consequently, a 1D system having a partially filled band of 

occupancy 1/n or (n-1)/n is likely to undergo a distortion which 

increase the unit cell n times.
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Rotational/translational symmetry

Chem 253, UC, Berkeley

B M

B/K     M                K

  

nm
nm

naikmaik yxek
,

,)( 

B

)
2

3

1
,

2

3

1
(

aa
M




),(
aa

B




14

Chem 253, UC, Berkeley

Chem 253, UC, Berkeley



15

Chem 253, UC, Berkeley

Chem 253, UC, Berkeley



16

Chem 253, UC, Berkeley

Chem 253, UC, Berkeley


