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Global band structure
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Diversity and strong family dependence

No AF order in LaFePO

Small AF ordered moment ( 0.36-0.83u; for LaFeAsO)
cf. LSDA overestimate the order (~24)
vs. large moment (2.25 ug for FeTe)

Variation of AF ordered pattern

(7,0) stripe in LaFeAsO vs. (wr/2, ©/2) bicollinear in FeTe
Role of electron correlation

Variation of T, Bad metallic behavior

Diversity cannot be explained by ~ Small Drude weight

band strucuture Keimer et al. Timusk et al.
Chen et al.

What controls the material Unconventional T,

dependence?



FI st PI"I nCi p|eS 1. Global electronic
App roach structure by DFT.
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AD Initio derivation of U by constrained RPA

Miyake, Nakamura, Arita, Imada
JPSJ 79 (2010) 044705

d model dp/dpp model
UEV) o(V) Ujo | U(eV) o((eV) Ujo
LaFePO 2.47 1415  0.174 4.13 1896  0.218
LaFeAsO 2.53 1485  0.171 4.23 19.46  0.217
BaFesAsy 2.80 1559  0.180 5.24 20.38  0.257
LiFeAs 3.15 1582  0.199 5.94 20.35  0.292
FeSe 4.24 17.53  0.242 | 21.37  0.337
_ FeTe 3.41 16.80  0.202 6.25 20.90  0.299
U / t :d model
LaFePO 8 smaller size of Wannier
| aFeAsO 9 = larger bare Coulomb
FeTe 11 smaller covalency
= POOr screenin
FeSe 14 P J
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Solution of low-energy solver

ordered magnetic moment VMC result for
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see also Yin Haule Kotliar Nat. Mat. (2011)



Detailed Study on Doping Effect
Orbital Selective Mottness

and
Charge Inhomogeneity

This part was deleted



Superconducting Mechanism

This part was deleted



Summary

1. Ab intio electronic model shows s=% superconducting phase
by electron doping into stripe AF phase of LaFeAsQO.
Agreement with experiment

2. Orbital selective Mottness of dy,_y, orbital holds an underlying

key for the emergence of the high-T_ superconductivity.
Mayjor role for both magnetism and superconductivity.

3. Superconductivity emerges because of the charge instability
accompanied by the PS caused by the strong 1st order
AF/nematic transition.

Smoking gun is found in one-to-one correspondence between
charge compressibility and superconductivity in various cases.
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