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- Neglect the influence of higher excited states
(well justified AE is large ) .

• Resulting single band tight
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• Generalization to nearest neighbor ( NN ) tight .

binding model in ID with n orbitals (including spin)

dnxnnatri@H-jEl4gthtYjyth.c.t Yjth on Yj ) =

T
T nxn onsite potential
n - spinor matrix(Heruiti?⃝CYÉ,ni-lYj

""
→
= § cut ( hteik + hi

e-
"

thou ) CK
-

Haying Bloch Hamiltonian)



• Generalization to higher spatial dimension and

hopping displacements 8 beyond NN hopping :
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• Practical implementation in real space
( relevant for open boundary conditions or

disordered

systems , i.e. hon
→ hon

,j )
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- Generalization to n orbitals with NN coupling H=YthY
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Implementation of h :
Cis Define has a nxn -

matrix valued tensor with indices
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Civ ) Flatten h to ordinary NXN matrix by combining
indices

↳ Example for 2D system : (ix. iy , a)
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- Full diagonalization of NXN matrix has

h= UñU+ at computational cost~ v3
I tdiagleni . - in)
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gives full spectrum
of eigenvalues Ei and

eigenvectors
in of single - particle

states

→
As we will seek A.
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,
this is all we

need to efficiently calculate
all many - body

properties of non-interacting systems .


