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2% The Hubbard model
The one-band two-dimensional Hubbard model
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2 NC-CPT method

Exact diagonalization

Hubbard X-operators

H(f) — e, p)=|mN,)|
py=>C, o) (5)

XT=XM=|p><q|=|mN,><m',N_| (6)
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where f is the cluster index, i is the site index (1, 2, 3, 4), 0 is an electron spin at site.
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The sum rule
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2 NC-CPT method

Hubbard-I
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= NC-CPT method for cluster 2x2

The scheme of doping

Hilbert space
N=2 X 1-X N=5
N=3 N=4 o

Nikolaev S.V. and Ovchinnikov S.G. JETP 111, 635(2010)
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Nikolaev S.V. and Ovchinnikov S.G. JETP 114, 118(2012)
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H The ground state energy
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In-gap states. t'=t”=0
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ispersion for U =4.3t, t' = 0.13t, t” = -0.16t

® U=43,p=01,5=0.1

12




= Spectral weight maps. U=4.3t, t'=0.13t, t”’=-0.16t 2(2%30h9i()ja T., PRL103, 037004
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B The Fermi surface. U = 2.15t, t’ = 0.13t, t” = -0.16t
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k . (T/a)

MDC Intensity

ARPES data

Doping evolution of Fermi surface topology in La-Bi2201
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] Main conclusion

Our calculations of the spectral weight maps have found the strong dependence on the
spectral line width (the broadening parameter) that is related to the experimental

resolution. The spectral weight maps with better resolution can give full details about the

Fermi surface
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Thank you for your attention!
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2 NC-CPT method
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The band structure
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The band structure
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The density of states
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[] The ground state energy
Eo

0.8C, +0.8C, +0.4C,

R

1
ho

-0.4
4 1 22
06} O .5 ©
-0.8 °
) NC-CPT(N=5) Shape effect

~——a-—— NC-CPT (N _=4)|

A2y &£ 0200 | = V-CPT
O QMC
‘1 4 i A VMC
186 = U 1.0C, +0.5C,

0 2 4 6 8 10 12
VMC H. Yokoyama and H. Shiba, J. Phys. Soc. Jpn. 56, 3582 (1987)
ED G. Fano, F. Ortolani, and A. Parola, Phys. Rev. B 42, 6877 (1990)

QMC  J. E. Hirsch, Phys. Rev. B 31, 4403 (1985)
V-CPT C. Dahnken, M. Aichhorn, W. Hanke and et al., Phys. Rev. B 70, 245110 (2004)

22



N The doping transformation of the Fermi surface
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