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Collaborators FeAs

Experiments:

•B. Muschler
•W. Prestel

Theory:

•T.P. Devereaux (Stanford)

Samples:

• Jiun-Haw Chu (Stanford)
• James G. Analytis (Stanford)
• Ian R. Fisher (Stanford)
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The WMI  team

Bernhard Wolfgang Leonardo Hans
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Raman scattering

FeAs compounds

normal state

superconductivity
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Phonons
Electrons
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Inelastic scattering

{ } ),(Im),(1),0( TTnqS ΩΩ+∝Ω= µµ χ



June 18, 2009; 6

Raman Experiment
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Setup
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BaFe2As2 selection  rules
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Conductivity, Raman, and selection rules for electrons

j jσ = γ γχ =

T.P. Devereaux and R.H., 
Rev. Mod. Phys. 79, 175 (2007)
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More on selection rules (FeAs)

Phonons: Litvinchuk, Lemmens, Sacuto
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Electronic RS in the superconducting state
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Raman scattering

FeAs compounds

normal state

superconductivity
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BaFe2As2

Chu et al. PRB 79, 014506 (2009)

Mandrus, Canfield, Büchner, Klauss, Dai,….

Kamihara et al.
J.Am.Chem.Soc. 
130, 3296 (2008)
Rotter et al. PRL
Sefat et al. PRL
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Raman scattering

FeAs compounds

normal state

superconductivity
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Ba122 normal state – Raman scattering
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Memory function analysis

∝ ρ(T)

α bands

β bandsBa122:Co
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Ba122:Co – Bi2212
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Raman scattering

FeAs compounds

normal state

superconductivity
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Ba122 superconducting state
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Ba122:Co – Raman spectra

Ω1.6

69 cm-1
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Ba122:Co - gap maximum

resolution
∆Ω = 3 cm-1

∆Ω = 6 cm-1

very narrow sc transition

indication of a strong 
k-dependence around 
the maximal gap

2D-like behavior
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Ba122 ARPES

Ba122:K Ba122:Co

Evtushinski et al. PRB Terashima et al. arXiv:0812.3704
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LaFePO and Ba122:Co - penetration depth

Hicks et al. arXiv:0903.5260

Prozorov et al. arXiv:0901.3698
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FeAs Summary

• Electronic Raman scattering projects the different bands in FeAs
• Strong k anisotropy of the carrier properties
• Evidence for nodes (or near nodes) in the

gap of Ba(Fe0.931As0.069)2As2
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