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Units eV 1.6021892 10
19−

⋅:= J Ry 13.60580:= eV

Fundamental Constants mo 9.11 10
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⋅:= kg hb 1.054 10
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⋅:= J.s λeV
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Element Silicon Structure : Diamond F-43m (2 atoms / basis)

Lattice Parameter ao 543 10
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Lattice offset τ ao
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Form Factors (Ryberg) VS3 0.21−:= VS8 0.04:= VS11 0.08:= (Silicon)
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Grid Size (Odd number) Gsz 5:=
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K vector Index ORIGIN 124−:= wv 124− 124..:=



Miller Indices
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Reciprocal Vector Kwv hwv b1⋅ kwv b2⋅+ lwv b3⋅+:= Dimensionneless 
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Form Factors Vs124 0:= Vswv VS3 Ry⋅ Mdlwv 3=if

VS8 Ry⋅ Mdlwv 8=if

VS11 Ry⋅ Mdlwv 11=if

0 otherwise
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Hamiltonian indices ORIGIN 62−:= i 62− 62..:= j 62− 62..:= (Shift colum vector Vs and K rank by +62)

Matrix Element  Γ HΓi j, λeV Γv Ki 62++( )2
⋅ δ i j,( )⋅ Vsi j− 62+ cos Ki j− 62+ τ⋅( )⋅+:=

Γ point Eigenvalues E_Γ sort Re eigenvals HΓ( )( )( ):= E_Γ
T -62 -61 -60 -59 -58 -57 -56
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HΓXi j, λeV WvR Ki 62++( )2
⋅ δ i j,( )⋅ Vsi j− 62+ cos Ki j− 62+ τ⋅( )⋅+←

j 62− 62..∈for

i 62− 62..∈for

Buffer_1 sort Re eigenvals HΓX( )( )( )←

Buffer_2ORIGIN It_1+ It_2, Buffer_1It_2←

It_2 62− 62..∈for

It_1 0 20..∈for
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Coordinate axis index It_1 0 20..:= Wv_kORIGIN It_1+
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Comments
Function Round mandatory for Mdl variable. Otherwise Mathcad (13) misses integer value 11 during from factor sorting.

If variable wv not specified as an integer (wv :=-124..124), Mathacad (13) plots non integer values larger than 2 for l(wv) plot.

Mathcad manages Matrices with all indexes starting at same origin (i.e. either -124 or -62)
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