Fisica de Semiconductores
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Brillouin zone del grafeno
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Plane

wave expansion
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Empty cell band structure
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Graphene empty cell -M line
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[-K line (cont) k=" [%7570] 0=0—1
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fcc unit cell




Diamond structure (fcc +basis)
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Complex tight binding factors

We define, to simplify the notation:
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H(sA,sB) matrix elements
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Symmetrized elements in diamond
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Tight binding hamiltonian diamond
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Diamond reciprocal lattice
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Diamond BZ: a truncated octahedron
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Diamond BZ
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Empty lattice band structure

 We consider the following reciprocal lattice
vectors:
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A-line (cont)  k===(5,0,0)
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ENERGY (eV)

Solution comparison
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Harrison’s match (PRB 20, 2420 (1979)

* Harrison suggested matching the TB band structure
to the empty cell eigenvalues and use these to
determine universal tight binding parameters.
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TB Hamiltonian k=0
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Tight-binding A direction
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TB Hamiltonian A direction

H=
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TB Hamiltonian X-point
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X




Pure p states at X
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TB universal parameters

h2
‘/;l/m — nll'm de
77350' 775])0 77]7])0‘ 77])])7?
Ideal on?/64 3157264 2172/64 —3n%/32
Ideal 1.39 1.79 324 —0.93
Fit Ce 140 1.84 324  —0.81

Universal —1.32 1.42 2.22 —0.63



Lattice parameters

Si Ge Sn
a(A) 543 566  6.49

d(A) 2.35 2.45 2.81
e —14.79 —15.16 —13.04
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