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Transit time broadening Broadening of spectral line

Transit time effect broadens line shape
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Transit time broadening Broadening of spectral line

Important correction for small transit times

Classical line width
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and density matrix approach as a function of the
transit time. Calculation for the spontaneous life

time of the excited level τ = 17 ns. .
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Transit time broadening Broadening of spectral line

Curved wavefronts introduce additional broadening

Broadened line width: ∆ωvf = ∆ω
√

1 + ∆ϕ2
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Transit time broadening Experiment and results

Processes in supersonic Na2 beam
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Transit time broadening Experiment and results

30% increase over the line width predicted by classical
theory
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Laser-dressed state interference Introduction and Autler-Townes effect

Dressed (adiabatic) states

Bare states

Htotal = Hatom

Dressed (adiabatic) states

Htotal = Hatom + Hlight-atom

Φ1 = cosθ(t)|f⟩ − sinθ(t)|e⟩
Φ2 = sinθ(t)|f⟩+ cosθ(t)|e⟩

tan(2θ) = ΩS(t)
∆S

=
µgeE(t)
~∆S
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Laser-dressed state interference Introduction and Autler-Townes effect

Autler-Townes doublet
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~ 0 ≤ θ ≤ π/2
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Laser-dressed state interference Double slit experiment in an atom

The wrong experiment
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The wrong experiment
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Laser-dressed state interference Double slit experiment in an atom

Population control of long lived atomic states
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Laser-dressed state interference Double slit experiment in an atom

First experimental results in Na atoms
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Laser-dressed state interference Double slit experiment in an atom

molecular beam
laboratory
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