
Perturbation Theory (from Landau & Lifshitz, Vol. 3)  

Hamiltonian contains two terms: 

The solution of zero-order (unperturbed)  

Schrodinger equation is known:  

We seek the approximate solution 

of exact Schrodinger equation  

by expanding the exact wave function in 

the basis of unperturbed wave functions:  

This gives after  

substitution to (3): 

(3) 

Multiplying both sides by  

and integrating we obtain 

where the matrix elements of perturbation 

(6) 



Perturbation Theory (2)  

We seek the solution of equation 

in the form of series: 

 6 

(6) 

the first-order energy correction 

and the first-order correction to the wave functions is 

(7) 

Substituting (7) to (6) one obtains the second-order energy correction: 


