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Doping dependence of the Fermi surface
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Bilayer splitting in the nodal direction
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Energy dependence of the peak-dip-hump spectra

superconducting state, (π,0)-point spectra
PRL02
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Mbonding / Mantibonding

Photon energy can be used to tune 
the bonding/antibonding ratio

Peak-Dip-Hump structure of the (ππππ, 0)-spectrum
in overdoped case is due to the bilayer splitting

PRL 03
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TB parameters

PRB03



Photon energy dependence of the (ππππ, 0)-spectra in UD sample
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Mbonding / Mantibonding

Momentum (A-1)

Where are the bonding and antibonding bands?

?

?
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For E< |ω0| - only virtual excitations
renormalization 1+λ
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Coupling to a collective mode
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At these photon energies the contribution of the bonding band 
into the total spectral weight is negligible

this is an intrinsic anomaly !

~38-40meV
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Temperature dependence

intrinsic effects bilayer splitting
PRL03



T>TC: no more depletion of the spectral 
weight at ∆∆∆∆+ωωωω0 energy, bilayer splitting is resolved

Mbonding / Mantibonding

!

!
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Elimination of the antibonding band and
estimation of the coupling strength

PRL03



cond-mat/04

Electron self-energy from the photoemission spectra



Kramers-Kronig self-consistency

cond-mat/04



Bare electron dispersion from photoemission

cond-mat/04
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Kink in dispersion
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"Lifetime kink"
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Doping and temperature dependence of the "lifetime kink"

PRL04 (in press)



Coupling strength
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Energy ~ 40-100 meV

Doping dependence: UD↑
OD↓

Temperature dependence:  <Tc �

>Tc � spin 
fluctuationsk-dependence: 

Electrons couple to ...

Parity: odd
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BCS-like superconducting gaps

OD UDT=30K



Superconducting gap of the bonding sheet

not a simple
cos(kx)-cos(ky)
gap function

higher harmonics
are important

PRB(R)02



cond-mat/04 (Borisenko et al., Eckl et al.)


