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Solution: a. The Hamiltonian for the system is,
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b. The Hamiltonian of the subsystem of the two upper levels is,
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When excited very far-off resonance, we can expand its eigenvalues for small Ω23,
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By substituting the matrix of corrected eigenvalues in the complete Hamiltonian, we
obtain,
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c. We simulate the evolution of the state to be,

|ψ(t)〉 = eıĤ
(3)∆t3/~eıĤ

(2)∆t2/~eıĤ
(1)∆t1/~|ψ(0)〉 .

The numerical MATLAB code is given in the file ’LM Bloch Dispersive’.
d. We simulate the evolution of the Bloch vector to be,

~ρ(t) = eL3∆t3eL2∆t2eL1∆t1~ρ(0) .

The numerical MATLAB code is given in the file ’LM Bloch Dispersive’. Fig. 2.22
shows the result of the simulations. We find that ∆23 must be chosen very large
(> 300) to obtain a really dispersive dynamics.
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Figure 2.22: (code for download) (red) Evolution of Bloch vector for a sequence of resonant

Ramsey pulses. (blue) Evolution for the occurrence of a dispersive pulse on a transition

coupling an upper level.

An optical resonator contains on average 10 photons in the mode TEM00q. What
is the probability of finding, at any time, 1 photon resp. 10 photons, when the light
is (a) thermal, (b) coherent? For case (a), what is the temperature of the light for
λ = 633 nm?
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