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Standard model  
Charge transfer insulator   

(Optics , PES/IPES)

Relevant orbitals :  Cu 3 dx2-y2 O 2 pσ
(three band Emery model)

Zhang-Rice singlet  

Spin fluctuations  

tJ - model  
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Sr2CuO2Cl2

mirror planes
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Polarization  

parallel perpendicular

symmetric (+)
(out-of-plane)

antisymmetric (-)
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Spectra  
35 eV
300 K

perpendicular

parallel
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LDA+U  group theory
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Assignement 
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Comparison 
point   (π,π)
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Zhang-Rice singlet dispersion 

t t’ t’’ J model with ab-initio like
parameters

life time – phonons : Rösch/Gunnarson
Sawatzky, Shen     

no peak with parallel
polarizationperpendicular polarization
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Conclusion – part A

Assignement of all peaks by LDA+U 
(LDA does not work)

First electron removal state of main valence band
at (π,π) is pπ orbital (confirms Pothuizen et al)

ZRS is best visible at (π/2,π/2) and has lower
binding energy
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Electron Energy Lloss Spectroscopy
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EELS  of Sr2CuO2Cl2
optical conductivity

(Choi et al)
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Zhang and Ng 
large exciton dispersion in the standard model
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One center excitons 
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Cluster diagonalization 
(standard parameters for cuprates, one plaquette)
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Two center excitons 
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Assignement of peaks 
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Excitons in 1D 

Sr2CuO3
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exact diagonalization 
(transversal response for q=0, 4 plaquettes)
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Conclusion – part B

The CT gap in insulating parent cuprates is 
determined by nearly degenerate one-center, 
localized excitons (with oxygen pπ orbitals)
and the two-center ZRS exciton.
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