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Pairing mechanism and symmetry of iron-based high-temperature superconductivity
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Strong correlation effects in iron-based superconductors have been investigated by

using the dynamical mean-field theory with the Eliashberg equation. The renormalization factor exhibits s
i?nificant orbital dependence as observed in recent ARPES experiments. The magnetic and orbital orders are
argely suppressed as compared with those from the RPA due to local correlation effects. Remarkably, the

s++-pairing phase due to the orbital fluctuation is largely expanded relative to the RPA result, while the
s+--pairing phase due to the magnetic fluctuation is reduced. The effect of the intersite Coulomb interac

tion between Fe d and As p electrons has also been studied and is found to enhance the ferro-orbital (FO)
fluctuation responsible for the C66 elastic softening. The FO fluctuation and the antiferromagnetic fluctu
ation enhanced due to the onsite d-d Coulomb interaction cooperatively enhance Tc of s+--wave superconduct
ivity without any competition by virtue of the g-space segregation.

d-p



2008

Siv

ST™M

RFeAsO,F R
50K
FeAs 2
Cuo,
Cu dx2—)/2
Fe
d
x=0 tetragonal orthorhombic
T~155K
Ty=137K FeAs
Tn
Se
T;
Te
Sit Sy
Fe d
d
C66
RPA
Sy
Siv
RPA
Fe d As p
d-p
d-p
RPA

ARPES

ARPES
DMFT DMFT
S
DMFT
DMFT
1
Eliashberg
DMFT+
Eliashberg
Sy Sit
@ Cs
2 16 d-p
RPA
orthorhombic
tetra-ortho
T
Tx
g (eV)
4
— d-p model |

2 16 d-p
WIEN2k



St
RPA
SCR
SCF
Ces
&)
ARPES
Z=1/2~1/5
ARPES
4
de dy
y4
®
DMFT
RPA
DMFT+Eliashberg
RPA
q
q
Sy
Sit
Sy
(4) d-p
Fe d As p
2 16 d-p
Fe-d As-p
d-p

d-p
C66
d-p d
St
T.
Sy

Se

J. Ishizuka, T. Yamada, Y. Yanagi, Y. Ono,
Dynamical  mean-field study on  the
superconductivity mediated by spin and orbital
fluctuations in the 5-orbital Hubbard model for
iron pnictides, JPS Conf. Proc. (2014) ,

K. Sano, Y. Ono, FFLO state and anomalous
flux quantization in the one-dimensional
attractive Hubbard models with imbalanced spin
populations, JPS Conf. Proc. (2014) s

T. Yamada, J. Ishizuka, Y. Ono,
Metal-insulator Transition and Superconductivity
in the Two-orbital Hubbard-Holstein Model for
Iron-based Superconductors, J. Phys. Soc. Jpn.
83 (2014) 044711/1-8,

DOI: 10.7566/JPSJ.83.044711

T. Yamada, J. Ishizuka, Y. Ono, A High-T,



Mechanism of Iron Pnictide Superconductivity
due to Cooperation of Ferro-orbital and

Antiferromagnetic Fluctuations, J. Phys. Soc. Jpn.

83 (2014) 043704/1-4,
DOI: 10.7566/JPSJ.83.043704

J. Ishizuka, T. Yamada, Y. Yanagi, Y. Ono,
Local correlation effects on the s.- and s..-wave
superconductivities mediated by magnetic and
orbital fluctuations in the 5-orbital Hubbard
model for iron pnictides, J. Phys. Soc. Jpn. 82
(2013) 123712/1-5,

DOI: 10.7566/JPSJ.82.123712

J. Tada, M. Matsukawa, T. Konno, S.
Kobayashi, M. Hagiwara, T. Miyazaki, K. Sano,
Y. Ono, A. Matsushita, Hall Coefficient in the
Superconducting and  Non-Superconducting
Pr,Ba;Cu;0,5.5 Compounds with Metallic Double
Chains, J. Phys. Soc. Jpn. 82 (2013) 105003/1-2,

DOI: 10.7566/JPSJ.82.105003

T. Chiba, M. Matsukawa, J. Tada, S.
Kobayashi, M. Hagiwara, T. Miyazaki, K. Sano,
Y. Ono, T. Sasaki, J. Echigoya, Effect of
Magnetic Field on the Superconducting Phase in
the Electron-Doped Metallic Double-Chain
Compound Pr,Ba;Cu;0;s.5 , J. Phys. Soc. Jpn. 82
(2013) 074706/1-6,

DOI: 10.7566/JPSJ.82.074706

K. Sano, Y. Ono, Anomalous flux
quantization in the spin-imbalanced attractive
Hubbard ring, J. Phys. Soc. Jpn. 82 (2013)
054707/1-5,

DOI: 10.7566/JPSJ.82.054707

27
1 (2012) 30-33

T. Yamada, Y. Ono, Dynamical mean-field
theory for the anisotropic Kondo semiconductor:
Temperature and magnetic field dependence,
Phys. Rev. B, 85 (2012) 165114/1-10,

DOI: 10.1103/PhysRevB.85.165114

T. Fuse, Y. Ono, T. Hotta, Heavy-Electron
Formation and Polaron-Bipolaron Transition in
the Anharmonic Holstein Model, J. Phys. Soc.
Jpn. 81 (2012) 105003/1-2,

DOI: 10.1143/JPSJ.81.044701

Y. Ono, Y. Yanagi, N. Adachi, Y. Yamakawa,
Structural transition, ferro-orbital order and its
fluctuation-mediated s..-wave superconductivity
in iron pnictides, Solid State Communications,
152 (2012) 701—710,

DOI: 10.1016/j.8s¢.2012.01.017

K. Mitsumoto, Y. Ono, Heavy Fermions due
to Cooperative Effects of Coulomb and
Electron-Phonon Interactions in the Two-Orbital
Periodic Anderson Model, J. Phys. Soc. Jpn. 80
(2011) SA138/1-3,

DOI: 10.1143/JPSJS.80SA.SA138

T. Fuse, Y. Ono, Rattling-Induced Heavy
Fermion State in the Anharmonic Holstein Model,
J. Phys. Soc. Jpn. 80 (2011) SA136/1-3,

DOI: 10.1143/JPSJS.80SA.SA136

T. Yamada, Y. Ono, Dynamical Mean-Field
Study of Metamagnetism in Heavy Fermion

Systems, J. Phys. Soc. Jpn. 80 (2011) SA131/1-3,

DOI: 10.1143/JPSJS.80SA.SA131

69
2014 3 30
d-p 69
2014 3 30
DMFT+Eliashberg
69 2014 3
30
Pr247
69
2014 3 28
d-p
Al5
69 2014 3 27
11
2013 2013 9 26
AlS
2013
2013 9 26
Pr247



2013

2013 9 26
5
2013 2013
9 25
AlS
2013
2013 9 25
1
2013 2013 9 25

Y. Ono, K. Sano, FFLO state and anomalous
flux quantization in the one-dimensional
attractive Hubbard models with imbalanced spin
populations, The International Conference on
Strongly Correlated Electron Systems 2013, 2013

8 8 ,Tokyo, Japan

T. Yamada, T. Kasai, J. Ishizuka, Y. Ono,
Orbital-dependent correlation effects in the
iron-based superconductors based on the
dynamical mean-field theory, The International
Conference on Strongly Correlated Electron
Systems 2013,2013 8 8 , Tokyo, Japan

J. Ishizuka, T. Yamada, Y. Ono, Y. Yanagi,
Dynamical  mean-field study on the
superconductivity mediated by spin and orbital
fluctuations in the 5-orbital Hubbard model for
iron pnictides, The International Conference on
Strongly Correlated Electron Systems 2013, 2013

8 7 ,Tokyo, Japan
TO Tc 68
2013 3 29
Pr247
68
2013 3 29
II

68 2013 3 26

68 2013 3 26
Pr247 -
2012
2012 9 20
Q0
2012
2012 9 20
Q1
2012
2012 9
Q2
2012 2012 9 20
Q3
1
1 2012
2012 9 20
078
T,
I 2012
2012 9 18
Q5
2012 2012 9 18
Q6
I
67 2012 3 27
Q7
67 2012
3 27
o8 8
67 2012
326
Q9
2
I 67

2012 3 25



30
II 67
2012 3 25
01
T.
II 67
2012 3 25
®2
1
67
2012 3 24

@3 T. Fuse, T. Hotta, Y. Ono, Dynamical
mean-field study on the bipolaronic transition of
the anharmonic holstein model, International
Symposium on Nano Science and Functional
Materials: Post-symposium of International
Symposium on Catalysis and Fine Chemicals
2011,2011 12 10 , Tokyo, JAPAN

®4
II
2011 2011 9 23

Q35

2011
2011 9 23

36

2011
2011 9 22

a7

2011 2011 9 22

38

II 2011
2011 9 22

2011
2011 9 22

2011 2011
9 22

@ T. Yamada, Y. Ono, Electronic States of
Kondo Semiconductor by using the Dynamical

Mean-Field Theory, Strongly Correlated Electron
Systems 2011,2011 9 2, Cambridge, UK

@ Y. Yanagi, Y. Yamakawa, N. Adachi, Y. Ono,
Magnetic and Orbital Ordered States and
Superconductivity in the d-p Model for Iron
Pnictides, Strongly Correlated Electron Systems
2011,2011 9 2, Cambridge, UK

@3 Y. Yamakawa, T. Yamada, Y. Ono, Electron
correlation, electron phonon and spin orbit
interactions on the silicon vacancy, Strongly
Correlated Electron Systems 2011, 2011 8

31 , Cambridge, UK

a4 T. Fuse, Y. Ono, Bipolaronic Transition and
Heavy Fermions in the Anharmonic Holstein
Model, Strongly Correlated Electron Systems
2011,2011 8 31 , Cambridge, UK

@5 Y. Ono, Y. Yanagi, N. Adachi, K. Hayashi, Y.
Yamakawa, S,.-wave Superconductivity near the
Ferro-orbital QCP in Iron Pnictides, The 26th
International Conference on Low Temperature
Physics, 2011 8 15 , Beijing, China

@ Y. Ono, Y. Yanagi, N. Adachi, Y. Yamakawa,

Orbital order and its fluctuation in iron pnictide

superconductors, ICC-IMR International

Workshop "Search for new physics in transition

metal compounds by spectroscopies”, 2011 7
30 , Sendai, Japan

<)

http://bussei.gs.niigata-u.ac.jp/~theory/

@
http://dspace.lib.niigata-u.ac.jp/dspace/items-by-a
uthor?author=0Ono0%?2C+Yoshiaki

) ]
ONO, Yoshiaki

@

(€)
SANO, Kazuhiro



