Py Leibniz-Institut

fur Festkorper- und
r Werkstoffforschung
4.4 Dresden

ARPES on iron-based
superconductors: leading role of
xz/yz orbitals

Evtushinsky Daniil

ES&ES, Kiev, May 23rd


http://eses13.imp.kiev.ua/

T. (K)

[ron-based superconductors

160 A HgBaCaCuOgy
Lich TIBaCaCuO @
120
BaSrCaCuO.
100+ YBaCuO@
80 -
60 SmFeAsO
CSSCGU B A
aKFeAs
40 LaBaCuO OoOn A
Nb,Sn PGB MgB,
20 - . NﬂN 3 P BaKBIOO
Ny | : KG LaFeAsP
Hg V,Si 360 A
0 — LN I S I S RN R S RN R RN L S BN RN R R R
1900 1920 1940 1960 1980 2000 2020

Year (A.D.)



T. (K)

[ron-based superconductors

A ol
160 e o 9° & 00 @8
L
120+ | “_F vﬁ .
! ¢ ¢
100+ .,
Fate . ‘ é\Q‘
80- e ¢ N
LiFafs % Q’ & ?l\\."/r
60- Gregps . &
LaFef=0/
40_ SrFedsF
20+ Pb
Hg, NL!- V38| Ma\ugn A
01— ~— T ¥ 1 r 1 * 7T =* T 7T T r [ * [ A
1900 1920 1940 1960 1980 2000

Year (A.D.)



[ron-based superconductors
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Fermi surfaces of iron-based
superconductors
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Superconducting gap



Hole-doped BaFe,As,
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Hole-doped BaFe,As,




Gap on propeller-like structure
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Hole-doped BaFe,As,
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Momentum dependence of the
superconducting gap in Ba, K Fe,As,




Electronic band structure
of Ca,_ Na, Fe,As,
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Coupling strength, 2A/ kT, in iron-arsenide
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Normalized conductance
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Ba, K Fe,As,
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k,-dependence of the gap?
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3D gap in hole-doped BaFe,As,
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Polarization analysis of electronic states
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Comparison of calculated and
measured band dispersions

Calculation by A. Yaresko



3D gap in hole-doped BaFe,As,
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Strong pairing at iron 3d, ., orbitals

Xz/yz

in Ba;_ K Fe,As,




Electronic structure of LiFeAs and Na,_ Co FeAs
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Superconducting gap in Na, ,Co, FeAs
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Effects of interaction
with a bosonic mode
in superconducting state
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Interaction with a bosonic mode
in Ba,  Na, Fe,As, below T =34K
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Mode = spin resonace
in Ba, K Fe,As, (T.=38.5K)
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Mode = spin resonace
in Ba, K Fe,As, (T.=38.5K)

Qy = 13..14 meV
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Similar mode effects in SC state
for cuprates and iron arsenides
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High energy

band renormalization
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Band renormalization of ~3
in iron arsenides
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Phenomenological conclusions for
iron-based superconductors

Various Fermi surface shape

Large and small superconducting gaps for xy and xz/yz
orbitals respectively

Effects of electron coupling to a low energy bosonic
mode below T, stronger for xz/yz orbitals

Electronic structure can be understood as theoretical
bare bands plus interaction with a bosonic spectrum
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