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Two “momentum”-resolved experiments
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Angle-Resolved Photoemission Spectroscopy (ARPES)
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(ARPES: Angle-Resolved PhotoEmission Spectroscopy)
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Ultrahigh-resolution photoemission spectrometer

Intensity (arb. units}
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Ultrahigh-resolution photoemission spectrometer
constructed at Tohoku University




Schematic view of ARPES
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High-resolution ARPES of USb2
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High-Tc superconductors

LARPES
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High-Tc superconductors 3

” Mechanism ?
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High-Tc superconductors U]

” Mechanism ?
Understood? YES! (theorist 1)
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High-Tc superconductors U]

” Mechanism ?
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High-Tc superconductors 3,

: Basic Questions A

[ (1) BCS-like mechanism?

[ (2) Origin ?

driving force ?
honon vs. magnon
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BCS theory
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Bogoliubov quasiparticles (BQPs)
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Formation of Bogoliubov quasiparticle band
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High-resolution ARPES spectra of Bi12223
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ARPES spectra of Bi2223 divided by FD function
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Evidence for BQP band in Bi2223 |

FD-divided ARPES intensity plot near EF
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How abut the coherence factors ?



Intensity (arb. units)
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Comparison of BQP dispersion and coherence|}4,
factors between “experiment” and “theory” |asees

Excellent quantitative agreement !
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Relation between dispersion kink and mode

Photoemission
[band dispersion]

[Bosonic excitation ]
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Disgersion “kink” 1n ARPES spectra |3

Dispersion kink in high-Tc cuprates—>Strong coupling of electrons with mode(s)
—> Mechanism of high-Tc superconductivity
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Momentum-dependence of kink in Bi2223
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Temperature-dependence of kink in Bi2223 3_‘,5;4
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Comparison of temperature dependence
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Energy Scale of Spin Excitation and ARPES kink in HTSCs
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Impurity effects on superconductivity L=
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No impurity effect on Fermi surface of Bi2212
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Impurity effect on kink along nodal cut
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Impurity effect on kink at off-nodal cut
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Summary of ARPES study on kink

Kink around (m, 0)

Strong k-dependence
. In the SC state

éAppears below T,
. Strong temp.
dependence

__iStrong impurity effect m/ _/j/q

Q[Coupling of electrons with Q=(x, «) magnetic]

mode is essential for superconductivity

Kink at the nodal direction Phonon ?
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