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periodic BCs as done in chapter 6
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This question should be discussed after next section (Fourier analysis)
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Schrodinger eqn in reciprocal space
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practically, eqn 2 is truncated to finite number of terms

see page 8 in lecture notes
of chapter 3...
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to plot energy bands of ELA, see page 22 of this lecture notes
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The number of allowed k-states in each band, n, of the FBZ for 1D lattice is N 
(to be shown latter in page 22 of this lecture notes)

calculated over one unit cell

n=+1
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square lattice is N (to be shown latter in page 23 of this lecture, notes)
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The number of allowed k-states in each band, n, of the FBZ for 2D square lattice is N (to be shown latter in page 23 of this lecture notes)


Mathematica code for band structure calculation of the Empty Lattice Model (ELM)

(#Define parameters#)Hh = 1; (*Reduced Planck constantx*)m = 1; (*Electron massx)a=1;
(*Lattice constants) (¥Define the dispersion relation for the empty lattice modelwx)
ELM[n , k] :=(A"2/(2m)) % (k+ (27 /a)%xn)"2;

(#*Plot the dispersion relation for the first few bandsx)

Plot[{ELM[-2, k], ELM[-1, k], ELM[0, k], ELM[1, k], ELM[2, k]}, {k, -7/a, m/a}, PlotRange - {0, 120},

Frame -» True, FrameLabel -» {"k (7/a)", "E (A*/(2ma®*))"},

PlotLegends = {"n = -2", "n = =1", "n = 0", "n = 1", "n = 2"}, PlotStyle » {Red, Blue, Green, Orange, Purple},
PlotLabel » "Empty Lattice Model Dispersion Relation"]

Empty Lattice Model Dispersion Relation
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Mathematica code for band structure calculation of the Empty Lattice Model (ELM)
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