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Fig. 1. The interaction dependencies of the quasiparticle
weight Z of the effective orbital a (black circles) and 3 (red
triangles) with interorbital hopping t12 = 0.4 (hollow sym-
bols) and without interorbital hopping ¢12 = 0 (solid sym-
bols) when Jy = 0.25U and t2/t1 = 0.4. The energy is in

unit t1.
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Fig. 2. Evolution of the orbital-resolved spectral density A(w) with the increasing Coulomb interaction U when t12 = 0.4,

ta/t1 = 0.4 and Jy = 0.25U. Left panels show the results of effective orbital  and right panels are for effective orbital 3. The energy

broadening factor in our calculation takes 1 = 0.05.
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Fig. 3. Phase diagrams in the plane of interaction U and hopping integral ta2/t1 of the effective two-orbital Hubbard model with
different interorbital hopping, when Jy = 0.25U : (a) t12 =0; (b) ¢12 = 0.4. The black circles (red triangles) denote the critical

points of MIT for effective orbital a(f).
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Fig. 4. DMFT results of the square lattice: (a) The interaction dependencies of the quasiparticle weight Z with different interorbital
hoppings when Jy= 0.25U and t2 /¢1 = 0.4; (b) phase diagrams in the plane of interaction U and hopping integral t2/t1 of the ef-
fective two-orbital Hubbard model when t12 = 0.4 and Jy = 0.25U .
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Fig. 5. (a) Quasiparticle weight Z as a function of interaction U when Jy = 0.25U . The orbital-resolved spectral density A(w)
with different intraorbital interaction: (b) U = 1.0 eV; (¢) U =2.2 eV; (d) U = 2.5 €V for the two effective orbitals. An OSMP

occurs in a narrow interaction region with 2.1 eV < U < 2.3 eV.
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Fig. 6. The phase diagram of the effective two-orbital Hub-
bard model with interaction U and Hund's rule coupling Jy.
The region of OSMP becomes narrower with the decreasing
Jgu and increasing U, and OSMT vanishes around
Jy =0.34 eV and U = 2.7 eV.

3

(b)

\vara
Al

r X M r

Energy/eV

(a) t1=0.504 eV, t2=0.196 eV, t12 = —0.302 eV, p; = —0.222 eV

M p2 = 0.661 eV By B RABIR AT B A REH 1&1; (b) A4S DFT AU B9 WU A 2 Al [ 15 B
Fig. 7. Bandstructure for half-filling Bay,CuOs5 with different model: (a) Tight binding model with t;=0.504 eV, t2=0.196 eV,
t12 = —0.302 eV, pu; = —0.222 eV and pz = 0.661 eV; (b) two-orbital model according to DFT results/®l.

F 1 K BayCuO, s BARAIRE TR H S EL (LA eV)1

Table 1. Model parameters of the TB Hamiltonian of Ba,CuQ, 4 at half-filling (unit: eV)#3.
on-site energy (&) 1% hopping (t) 28 hopping (t') 34 hopping (t)
Orbital d,2_,2 -0.222 0.504 ~0.067 0.130
Orbital dy_>_ 0.661 0.196 0.026 0.029
inter-orbital 0 -0.302 0 -0.051
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Fig. 8. Phase diagram of Ba,CuQOj3 5 obtained by the DMFT
investigation using the DFT calculated band structure. The

phase diagram is qualitatively consistent with Fig. 6.
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Dynamical mean-field theory of two-orbital Hubbard model
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Abstract

The effect of interorbital hopping on orbital selective Mottness in a two-band correlation system is
investigated by using the dynamical mean-field theory with the Lanczos method as impurity solver. The phase
diagrams of the two-orbital Hubbard model with non-local interorbital hopping (#,) , where the orbital selective
Mott phases (OSMP) region is expanded by the increasing of the interorbital hopping. We compare the results
obtained by self-consistent relations of Bethe lattice and squate lattice based on DMFT procedure, and the
general OSMP physics of Bethe lattice is consistent with that of the square lattice while the critical points of
two kinds of lattices are different. We extend the method to the study of half-filled BayCuO, s materials. By
comparing with the band structure obtained from the density functional theory (DFT), it is found that the
isotropic inter-orbital hopping has a great influence on the bandstructure. The DFT bandstructure in DMFT is
considered, and the phase diagram of the material is obtained. The half-filled Bay,CuO, s should be orbital-
selective Mott compound according to our results.
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