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ARPES maps band structure and Fermi surface
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The new iron-based high-T_ (up to 55K) superconductors

LaFeAs O, F, (T, = 26K)
H. Hosono, Japan
Feb. 23, 2008

SmFeAs O F, (T, = 43K)
X.H. Chen, USTC, China
CeFeAs O, F (T, = 41K)
N.L. Wang, IOP, China
March 25-26, 2008

PrFeAs O, F, (T, = 52K)
Z.X. Zhao, I0P, China
March 28, 2008

Susceptibility (emu/mol)

o ® » A N O
T 1T © 1T v 1T 1T *°v 71

N
—

-
F-8
—

150} ¢-—-® ® ool
Trin
Laa‘:} J 3 ‘i Tonset
O ) © 100} & ke
” - =
| 9 3
: 2 7%
Fe E 50}
L i oo
p r la db A &2
A:éjﬁ éw . 4 SC 7
. 0.00 0.05 0.10
R L F content (atomic fraction)
10 Oe o
—wZFC /7 -
—eFC . ]
...o’. j
......I.. A -
o-00 00 00 u i
0 10 20 30 40 50 . 20
Temperature (K) g
O} 1.5
E o
10} 0 |
> 04- 52K |
— 0.3 pr
E 0.5 0z '
R o1 O f]i
[ )] 3 . o
o °o— 20 30 40 50 60 70
0 50 100 150 200 250 300 350

Temperature (K)



Neutron observation of stripe type SDW
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ARPES studies of 5 kinds of “122” compounds
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1. Optimally hole doped samples

Ba, Ko 4F€,AS,

T, =37K
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Calculated band structure and Fermi surface

Fe J; Fe A=003 :
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SC gap symmeltry is crucial in understanding the SC mechanism

d-wave in cuprates
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Intensity (ard. units)

T-dependence of the SC gap at the oo FS
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T-dependence of the SC gap atthe B FS
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T-dependence of the SC gap at the Yy FS
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Momentum dependence of the superconducting gap
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Fermi surface dependent but isotropic pairing
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Nodeless gap confirmed by thermal conductivity
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In optimally hole doped samples, quasi FS nesting
between the inner (o) hole pocket and the electron pockets

IAl (meV)

k. (wt/a)

Strong pairing also happens to these FSs!

2AIkgT.=7.7,3.6,7.7,and 7.2
for o, B, v, and o




Quasli Fermi surface nesting

oy
V. Cvetkovic and Z. Tesanovic, EPL 85,37002 (2009)
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A FS-dependent kink observed in SC state
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Consistent with extended s = pairing
model
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2. Optimally electron doped samples
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Band structure and FS in BaFe, ;:Co, ,cAS,
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Temperature dependence of the SC gaps
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In optimally electron doped samples, quasi FS nesting
between the outer (B) hole pocket and the electron pockets

c _d

Strong pairing also happens to these FSs!

2A/k T, =6, 4.5
for B, v(0)

K. Terashimaet al., PNAS 106, 7330 (2009)



Quasli FS nesting induced strong pairing
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3. Collapse of T, In heavily hole doped samples

Ba, K, Fe,As,
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Doping evolution of Fermi surfaces of Ba, ,K,Fe,As,
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Disappearance of electron FS pockets €<—> collapse of T,
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4. Disappearance of T.in heavily electron doped samples
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Doping evolution of Fermi surfaces of BaFe,_ Co,As,
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Disappearance of hole FS pockets €<—> collapse of T,
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Heavily Electron Doped



1. Optimal Hole Doped

More realistic view of

what Is happening in pnictides



5. Underdoped Bag.7sKo.2sFe2As: (T, = 26 K)
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Intensity (arb. units)

Superconducting gaps and their T-dependence
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FS-dependent QP suppression in underdoped pnictides
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Antinode Iin cuprates vs nested FS in pnictides (hot spots)
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Node in cuprates vs 3 band in pnictides (cold spots)
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A distinct pseudogap emerges on the nesting FS region
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T-dependent measurement of “pseudogap” on o band
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Schematic diagram of hole-doped pnictides
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Conclusions

Our ARPESresultssupport sx pairing
Inter-FS scatterings play a crucial rolein paring
Fermi surface near-nesting enhances pairing

|n underdoped pnictides, SC gaps scalewith Tc

A distinct pseudogap emerges at the nesting FS
regions, competing with SC

Unified picturefor pnictides and cuprates:

AF fluctuations?
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