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wiez- {#Clear all previocus definitionsw)ClearAll["Global *"];

(sParameterss)A =1, m=1;a=1;b=0.0;0U0=0.0;
{#Change width b and bieght of barvier U0 and see the effects)

{xDigpersion relation for EU0x)

dispersion[E , k ] :=Module[{f =Sqrt[2mx (U0-E)] /&, a=Sqrt[2m+E] /A, terml, term2},
terml = Cosh[B*b] *Cos[a* (a-b)];
term2 = ((B*2-a72)/ (2B*u)) *Sinh[B+*Db] *Sinfa*x (a-b)];
Cos[k*a] - (ternl + term?) ]

{#Plot band structurss)

ContourPlot[dispersion[¥, k] =0, {k, -n/a, n/a}, {&, 0, 25}, FrameLabel » {"k {(x/a)", "E (UH"},
PlotRange - All, PlotPoints - 50, MaxRecursion - 3] {xyou can change to extended zone by changing the
interval such as fyom {k,-2w/a,2n/als)

=0, U0=0,{k,w/a/a}| “| || p=0, U0=0, {k,-dn/a,4n/a}-
10 |- er‘,j lAM\\CC . 10 |- .
WA oJcl
-3 -2 -1 k(](:/a) v 1 2 3 -10 -5 ) (70r/a) 5 10
wduced 7one Exkemded Zove

b=0.2, U0=5
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(#the following code is for the limit when b goes to 0 and UD goes to infinitys)
{(#Clear all previous definitionss)ClearAll["Glcbal x"];
(xPFaxameterssil=1;m=1;a=1; WO =0.5; (s+Changs widih b and hieght of barrier U0 and see the effects)

{#Dispersion relation for EUds)

dispersion[E , k& ] := Module[{« = Sqrt[2m*&] /A, terml, term2}, terml = Cos[axa];
term2 = ((WO) / (e¢xa)) *Sin[uxal;
Cos[kxa] - (terml + term?)]

{xPlot band structures)

ContourPlot[dispersion[®, k] =0, {k, -xn/a, n/a}, {E, 0, 30}, FrameLabel -» {"kx ", "& "}, PlotRange - All,
PlotPoints -» 50, MaxRecursion - 3]

{*you can change to extended zone by changing the interval such as from {k,-8n/a, 2n/ a}x)
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