Quantized Light — Matter Interactions
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Rabi Oscillations
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Vacuum Rabi Oscillations

If 1%(0)> = [2,0> & no photons in field
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More Cavity QED — Coherent States
2-level atom
Q
A Single cavity mode

What happens with a Coherent State
in the Cavity mode?
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Collapse of oscillation amplitude

P(n) Frequency domain
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Numerical examples
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— Poisson weighted average of sinusoids
— Sinusoids gradually dephase over time
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Collapse of oscillation amplitude
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Pure Quantum Phenomenon

(“graininess” of photons)
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limit
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More Cavity QED — Dressed States

Gaussian beam mode
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“Bare” states (g =0, eigenstates of Hy) Imagine we can tune ¢,
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“Bare” states (g =0, eigenstates of Hy)
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“Bare” states (g =0, eigenstates of Hy)
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The Jaynes-Cummings Ladder
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Phenomena Rooted in the Jaynes-Cummings Ladder



Vacuum Rabi splitting

Consider the following experiments
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Fluorescence - Mollow Triplet
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Fluorescence - Mollow Triplet
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Fluorescence - Mollow Triplet

Coherent state with n = 0,
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