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Propagation Properties of Spatially and Spectrally Partially Coherent
Electromagnetic Cosh-Gaussian Pulsed Beams in Free Space
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Abstract Based on the coherence theory of non-stationary fields, the closed-form expression for the cross-spectral
density matrix of spatially and spectrally partially coherent electromagnetic cosh-Gaussian pulsed beams propagating in
free space is derived. It is shown that the spectral density, the spectral degree of polarization and the spectral degree
of coherence of electromagnetic cosh-Gaussian pulsed beams depend on the position of the field point and the beam
parameters, such as the decentered parameter, spatial correlation length and temporal coherence length. Spatially
and spectrally partially coherent electromagnetic Gaussian-Schell-model pulsed beams, spectrally fully coherent
electromagnetic pulsed Gaussian beams and spatially fully coherent electromagnetic Gaussian pulsed beams can be
treated as special cases of our results.
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Fig. 1 Normalized spectral density in the x direction of cosh-Gaussian pulsed beams
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