PROBLEM 1: Eigenvalue Equation and Time Evolution

The Hamiltonian for a certain three-level system is represented by the matrix

H:
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where a, b, and c are real numbers and a — ¢ = +b. “"—57 C 75 Gvb
(a) Find the eigenvalues Ey, and normalized eigenvectors |En),n=1,2,3 of H.
[4 points]
(b) If the system starts out in the state

0
)y =11 |,
0
what is |#(t))? [3 points]
(¢) If the system starts out in the state
0
[p(O) =10 |,
1

what is |¢())? [3 points]
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