
One-body operator in second quantization 







Two-body operator 





The Hamiltonian becomes, 
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Two-body operator 





Hartree-Fock potential 







Random Phase Approximation (RPA) 





RPA equation 
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p-h phonon operator	


RPA equation	


mε

Fermi Energy	


iε

mnijnjmi

nijmijmnimnjmi

vB
vA

~
~)(

 

 

=

+−= δδεε

Closed shell: 1p-1h correlation 



Tamm-Damkoff Approximation (TDA) 

The difference between TDA and RPA is that we use  
Ø The simple particle-hole vacuum |HF> in TDA 
Ø The correlated ground state in the RPA 

mε

iε



Tamm-Damkoff Approximation (TDA) 



TDA equation 

For holes 




