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Fig. 1. Band structure of the five-orbital tight-binding
model for LaOFeAs. The red, green, and blue colors
stand for the Fe 3d xz, yz, and xy orbital characters
of the bands. The ellipse regime highlights the degen-
eracy at M point between the electron and hole like
bands with xz and yz orbital characters, respectively.

See detailed discussions in the text.
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Fig. 2. (a) Ground state phase diagram of the five-orbital Hubbard model for LaOFeAs, calculated by slave-spin

method. The black curve with circles is the phase boundary between the metal and Mott insulator (shaded regime).

The dashed blue line separates the regimes of low- and high-spin Mott insulators. The dotted red line separates

the regimes in the metallic phase with weak and strong orbital selectivity (OS), respectively. (b) Evolution of the

orbital dependent quasiparticle spectral weights, Zo, with U at J/U = 0.25. Strong orbital selectivity is found in

the regime U* < U < U.. Adapted from Ref. [27]
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Fig. 3. The lattices corresponding to KyFea_,Ses with disordered (in (a)) and v/5 x v/5ordered (in (c)) iron

vacancies. (b) and (d) are corresponding ground-state phase diagrams of the 5-orbital Hubbard model. Dark

and light shaded regimes are Mott insulator (MI) and orbital-selective Mott phase (OSMP), respectively.

The red circles and blue diamonds are corresponding phase boundaries. The black dashed line shows the

crossover in the metallic phase between the regimes with strong and weak orbital selectivity. The magenta

star shows the estimated values of J and U in K;Fea_,Sez by fitting the theoretical results to ARPES ones.

Adapted from Ref. [28].
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Fig. 4. The evolution of orbital resolved quasiparticle spec-
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tral weights and average electron filling per Fe with U at
J/U = 0.2 in the 5-orbital model for the V5 x5 vacancy
ordered Kg gFei gSe2. Adapted from Ref. [28].
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XRE RPN SN +2.5, BIEAMERE T Lo T
HAHNGE.5. LK LRI KFeyAsy 18 R RAFTEZS
JOR KT 2 BRI S AR T. 1635 K,
B LU0 R B on R S AT g A2 dR AL 18—l 3L
S 1E A5 R D H B A H T R B 17000 w2k
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&k L 19950) 3 S DU A 2R M R I I — Sk B T II
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Abstract

We review the recent theoretical progress of the multiorbital effects on the electron correlations in iron-based

superconductors. Studying the metal-to-insulator transitions of the multiorbital Hubbard models for parent compounds

of iron-based superconductors, a Mott transition is generally realized. The natures of both the Mott insulating and the

metallic phases are affected by the Hund’ s rule coupling. In alkaline iron selenides, Hund’ s rule coupling stabilizes

a novel orbital-selective Mott phase, in which the iron 3d xy orbital is Mott localized, while other 3d orbitals are still

itinerant. We discuss the effects of the orbital selectivity on normal state properties and the superconductivity of the

iron-based systems.
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