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Experimental Measurement of the Generalized Stokes Parameters
of a Random Electromagnetic Beam
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Abstract: Utilizing the Young's double slits and Mach-Zehnder interferometer, a experimental method
was proposed to measure the generalized Stokes parameters of a random electromagnetic beam . After
propagating through the Young's double slits, the partially coherent beam was processed by a Mach -
Zehnder interferometer consisting of apertures, quarter-wave plates and polarizers. The electric cross-
spectral density matrix was obtained by detecting the coherence degree of interference fringe and the
density of each single slit, so that the generalized Stokes parameters could be obtained . The experiment
result shows that the spectral degree of coherence for copolarized cases is higher than that for cross-
polaried cases. This method will help us determine the change of the polarization and coherence of the
light in propagation by detecting the change of the generalized Stokes parameters.
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elements of the cross-spectral density matrix
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D: Young’s double slits, BS: beam splitter,
A: aperture, P: polarizing film,
H: half wave plate, S: spectrometer
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Fig. 2 The schematics of the experimental setup
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Table 1 Components of the spectral degree of coherence
and the cross-spectral density matrix obtained

from the laser light

Parameter Value Parameter Value
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