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材料科学：
角分辨光电子能谱—研究新奇量子现象的首选实验手段。

角分辨光电子能谱



ARPES maps band structure and Fermi surface
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Ultrahigh-resolution ARPES system
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The new iron-based high-Tc ( up to 56K) superconductors

LaFeAs O1-xFx (Tc = 26K)
H. Hosono, Japan

Feb. 23, 2008

SmFeAs O1-xFx (Tc = 43K)
X.H. Chen, USTC, China
CeFeAs O1-xFx(Tc = 41K)
N.L. Wang, IOP, China

March 25-26, 2008

PrFeAs O1-xFx (Tc = 52K)
Z.X. Zhao, IOP, China

March 28, 2008



科学科学杂志：杂志：20082008年十大突破之年十大突破之一一



Phase diagram of “122” compounds
BaFe2As2 Ba1-xKxFe2As2

hole doped

electron doped



Optimally hole doped samples

Ba0.6K0.4Fe2As2

 Tc = 37 K

Ba2+/K+



Calculated band structure and Fermi surface



A complete picture of band structure and FS

H. Ding et al.
arXiv: 0812.0534



d-wave in cuprates
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SC gap symmetry is crucial in understanding the SC mechanism



T-dependence of the SC gap at the α FS

2Δ/Tc ~ 7



T-dependence of the SC gap at the β FS

2Δ/Tc ~ 3.6



T-dependence of the SC gap at the γ FS

2Δ/Tc ~ 7



Momentum dependence of the superconducting gap



Fermi surface dependent but isotropic pairing

H. Ding et al., EPL 83, 47001 (2008)



In optimally hole doped samples, good FS nesting
between the inner (α) hole pocket and the electron pockets

Strong pairing also happens to these FSs!

2Δ/kBTc = 7.7, 3.6, 7.7, and 7.2 
         for    α,    β,    γ,   and  δ



Optimally electron doped samples

BaFe1.85Co0.15As2 (Tc = 25.5 K)
Nominal Co = 0.2

Fe2+/Co3+



 

Band structure and FS in BaFe1.85Co0.15As2 



 

Temperature dependence of the SC gaps

2Δβ/kBTc = 6

2Δδ/kBTc = 4.5



 

Momentum dependence of the SC gaps



In optimally electron doped samples, good FS nesting
between the outer (β) hole pocket and the electron pockets

Strong pairing also happens to these FSs!
2Δ/kBTc = 6,  4.5
       for     β,  γ(δ)

K. Terashima et al., arXiv: 0812.3704



FS nesting induced strong pairing

2Δβ/kBTc = 6

2Δβ/kBTc = 3.6
2Δα/kBTc = 7.7



Tc reduction

Collapse of Tc in heavily hole doped samples



Band Structure and Fermi Surface of KFe2As2



Doping evolution of Fermi surfaces of Ba1-xKxFe2As2

T. Sato et al., arXiv: 0810.3047



Band calc. (renormalized)

kz = π

Disappearance of electron FS pockets           collapse of Tc



Disappearance of Tc in heavily electron doped samples

BaFe1.7Co0.3As2 

Tc < 2 K

Nominal Co = 0.4



Doping evolution of Fermi surfaces of BaFe2-xCoxAs2



Disappearance of hole FS pockets           collapse of Tc



Vanish of interpocket QAF           collapse of Tc



Observation of a dispersion kink
in the superconducting state

P. Richard et al., arXiv: 0808.1809, PRL accepted



A low-energy kink observed in the α band 





A.D.Christianson et al., arXiv:0807.3932



Consistent with antiphase s-wave (or s±)

M.M. Korshunov and I. Eremin, cond-mat/0804.1793



Inter-pocket (π, π) interactions,
with spin nature,

play an important role in paring

Fermi surface nesting enhances pairing

ConclusionsConclusions
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