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Mathieu Beam Generated by Partially Coherent Beam
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(College of Information Science& Engineering , Huaqiao University , Fujian Key Laboratory of
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Abstract: The Mathieu beam produced by partially coherent light was studied theoretically and
experimentally, based on Fresnel diffraction theory and Fourier transform. The intensity expression of
the Mathieu beam was derived with sampling theory and dispersion formula. The section intensity
distribution of the Mathieu beam at different propagation distances was simulated. And the experiment
was designed to verify the simulation results. We would choose multi-wavelength blue LED as the light
source in the the experiment. The Mathieu beam would be obtained using a axicon and a film with an
elliptical aperture. Both simulated and experimental results show that partially coherent light can produce
Mathieu beams. The results provide a theory evidence for extending the application range of Mathieu
beam.
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Table 1 The relative light intensity of the different wavelengths in the green LED spectrum

Wavelength/nm  Relative intensity =~ Wavelength/nm  Relative intensity

408.6 0.005 5 458.6 0.766 5
413.6 0.008 4 463.6 0.474 9
418.6 0.014 8 468.6 0.316 6
423.6 0.026 4 473.6 0.198 4
428.6 0.050 3 478.6 0.114 8
433.6 0.096 6 483.6 0.071 9
438.6 0.193 4 488.6 0.046 1
443.6 0.410 8 493.6 0.027 5
448.6 0.783 498.6 0.016 4
453.6 0.999 9 503.6 0.010 5
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