Graduate Preliminary Examination, Friday, January 13, 2012 - Part II 2

Section A. Quantum Mechanics

1. Consider a two-level system with two orthogonal states |g} and |e). Tt has the time-
dependent Hamiltonian: :

H(t) = hwle)(e| + V cos (wt)(|e} (gl + |g}(el) -
Assume that the time-dependent term is small, iw > V > 0, so that you may make
the corresponding approximation. At time ¢ = 0 the state of the system is specified by
the initial complex amplitudes cyo and ceo:

9t = 0)) = cplg) + caole)

What is the state of the system [1(¢)) at other times ¢7
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