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Stability of the excitations 
 
Decay probability using two constraints 
 
 
 
 
 
Inverse lifetime is proportional  
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Effective lifetime and correlations 
  

)(),( †/† kcetkc kit 






  



8th  lecture week: Spectral function, mean field theories         3 
 
Spectral density: ARPES 
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Retarded Green’s Function 
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Self Energy and quasi-particle spectral weight 
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Dynamic self-energy 
Many Body G

Spectral function
structures at poles of G

Static Hamiltonian
IP-like G

delta peak

EIPEQP

quasiparticle correction
to the IP-energy

redistribution of spectral weight
from the QP peak to the satellites
RENORMALIZATION of the IP peak
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Photoemission
removal energy (hole creation)

Spectral functions 

wide structures
satellites

incoherent 

broadened peak
quasiparticle peak

coherent 
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General Mean Field Theory e.g. )(ˆ)(ˆ)()(ˆ)(ˆ
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Hartree Fock Theory 

Variational ansatz for a product state with N particles  0††
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Hartree and Fock terms as a mean fields:   
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Example:  Coulomb gas 
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The Bose Hubbard model 
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Off Diagonal Long Range Order 
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Mean Field Ansatz 
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Mean Field Calculation 
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Condition at phase transition: 0ˆ ja  
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Phase transition line 
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