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Superconductivity induced spectral weight 
redistribution in cuprate high temperature 

superconductors



The pairing mechanism and kinetic energy

Optical study of spectral weight transfer in 
relation to the kinetic changes of the normal 

and the superconducting state.

Spectral weight transfer of the superconducting state

Doping dependence of the SW transfer

Some relevant details of our experimental methods & equipment

The relevant energy scales of optical SW transfer



The Pairing mechanism and the electronic Kinetic Energy
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The SW and the Kinetic Energy
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Reflectivity Multioscillators variational
Routine 
Kuzmenko, Rev. Sci. Instr. (2005)

σ(ω), ε(ω)

Experimental determination of σ1  σ2 

ε(ω) = ε1(ω) + 4πi σ1(ω)/ω



3d generation optical cryostats: 

ultra-stable alignment

signal stability~0.1 %

UH vacuum < 10-9Torr

Experimental Procedure:    
1 spectrum/ K
4K <T< 300 K
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SW in optimally doped Bi2223, Tc = 111 K
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Electron Momentum
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The doping dependence of the SW in Bi2212
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SC-induced change of <nk>
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CONCLUSIONS

• The low frequency SW in the optimally and under-doped
samples increases, in agreement with the calculations based
on the Hubbard and t-J models

• The SW redistribution changes sign in the overdoped region

•Normal state SW temperature dependence:

•Strong renormalization of the temperature coefficient

( ) )0(/)0()( 2
fcBfcfc KTkKTK η−=

correlated-nonexp *5 ηη ≈


