SP425 Quantum Mechanics II

Homework Set #02




Due Date: Fri 31 Aug 2007
First Order Perturbation Theory Using Matrix Techniques

Here’s a mythical system from Griffith’s.

A quantum system with three independent states, evolves under the following total Hamiltonian, which can be written in matrix notation (using some basis) as:
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where  is a constant and  is some small number related to strength of the perturbation.

a)  If you set  = 0, you will obtain the unperturbed Hamiltonian Ho.  Look at Ho and write down the eigenvalues and eigenvectors of the unperturbed system.   (These eigenvectors will serve as the unperturbed wavefunctions.)
b)  Write down the matrix which serves as the perturbation potential, in this problem referred to at Hcorrection . 

c)  Using the ‘basis’ wavefunctions identified in part a) and the perturbation potential identified in part b), construct the perturbation matrix and obtain the approximate energy shifts (denoted as either E or E’) for the three states.
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