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end a

for i=1:N-1
1[2i,2i+1]
I[2i+1,21]

end

J[1,2N] =2*bc
J[2N,1] 2*bc
return C = Z+)

end

C = buildC(N,h)
Out[2]: 8x8 Array{Float64,2}:
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Fermionic translation operator Tf
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Fermionic translation operator Tf

In [ ]: # Translation operator Tf

function buildTf(N,bc=1) # choose bc=1 (default) for PBC and bc=-1 for APBC
Tf = zeros(2N,2N)
for i=1:2N-2
Tf[i,i+2] = 1
end
TF[2N-1,1] = bc
Tf[2N,2] = be
return(Tf)
end

Tf = buildTf(N)

In [ ]: # Test: do C and Tf commute?
C = buildC(N,h,1)
Tf = buildTf(N,1)
isequal (C*TF,Tf*C)
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L = puiliau(mn,n, 1) -
TF = buildTF(N,1)
isequal (C*TF,Tf*C)

Out[5]: true

Simultaneous diagonalization of Hamiltonian C and translation operator Tf

Single particle energies ¢,/and momenta k|

In [ ]: €1 = buildC(N,1,1) # periodic boundary conditions PBC
Tfl = buildTf(N,1)
D,U = eig C1‘(eye(2N)+6.13*Tfi)
el = real(diag(im*U'*C1*U))
kl = angle(diag(U'*Tf1*U))
figure(figsize=(10,4))
plot(kl,el, marker = "0", linestyle = "", color = "b")

[el k1]

In [ ]: perm = sortperm(el) # Let us sort out the single particle energies
el = el[perm]
kl = kl[perm]
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tigure(tigsize=(1v,4)) >
plot(kl,el, marker = "0o", linestyle = "", color = "b")
[el k1]
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Out[6]: 20x2 Array{Floaté4,62}:
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