
TASK 4.3 

 

 
1st BZ is fully occupied 

(2nd and 3rd zones) 

The  Fermi surface in the 2nd Brillouin zone corresponds to a hole orbit 
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TASK 4.4 

 

                                  filled; with two electrons per site the NFE approximation leads to a metal. 

 

TASK 4.5 
(i) No )()( xeax ikayy =+ where k is a Bloch vector and a is the lattice constant. [2] 
(ii) Energy bands have zero slope at the zone boundaries.    [2] 
(iii)The Fermi surface is perpendicular to the zone boundary   [2] 
(iv) The lowering of the energy of the bands near the zone boundaries allows 
all the states in the zone to be occupied. This produces an insulator 
(or semiconductor). If the lowering is not sufficient for all states in the 

zone to lie below the Fermi energy, then the system is metallic. 
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