
8. Estados electrónicos
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Overlap of atomic states
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Energy bands
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Electronic energy along a line of atoms
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Bloch’s theorem
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Bloch function (real part)
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Bloch function (bue real, red imaginary) written in two 
different ways with (k1-k2) a reciprocal lattice vector
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Bands of copper in the 100 direction
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Band overlap
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Recap: Covalent Bonding
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Bonding and anti-bonding states & energies
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Many atoms: bands
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Tight binding model in 1d
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Free electron bands in 1d
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Free electron bands in 1d 
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Brillouin zones in 2d
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Free electron bands of the square lattice (2d)
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Free electron bands of sc lattice in the [100] 
direction

160



Free electron bands for bcc, fcc and 
hexagonal closed packed (empty lattice)
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Bragg reflection of free electrons
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Band gaps of nearly free electrons in 1d
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Nearly free electron bands in 1d
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Free electron bands in 3d: Al
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Nearly free electron bands in 3d: Al
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Bands of potassium in 3 directions
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Bands of silicon in 3 directions
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Effective mass
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9. Termodinâmica de electrões
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Fermi level
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Density of states
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Fermi surface of free electrons in 2d (square)
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Fermi surface of nearly free electrons in 2d 
(square)
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BZ of the square lattice: electrons & holes 

177



BZ of the rectangular lattice: electrons & 
holes 
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BZ of the face centred rectangular lattice: 
electrons & holes 
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BZ of the hexagonal lattice: electrons & holes 
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BZ of the oblique lattice: electrons & holes 
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Fermi surface of alkali (bcc) and noble (fcc) 
metals of valence 1
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Fermi surface of Cu (fcc valence 1)
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Fermi surface in 3d of Al (fcc valence 3)
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Fcc lattice
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Bcc lattice
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Hexagonal lattice
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Fermi-Dirac distribution
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Electronic specific heat
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Specific heat of solids
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