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Propagation Properties of Partially Coherent Diffraction-free Beam
Through an Annular Aperture
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(Fujian Key Laboratory of Optical Beam Transmission and Trans formation, College of Information

Science and Engineering , Huaqiao University , Xiamen, Fujian 361021, China)

Abstract: Based on Gaussian-Schell model and method of the cross spectral density, the optical intensity
formula of partially coherent Bessel beam passing through an annular aperture was derived theoretically.
Mathcad software numerically was used to simulate the optical intensity formula, and the cross-sectional
light spot diagrams of different propagation distance were derived. The results show that partially
coherent Bessel beam passing through an annular aperture can generate a hollow beam. In experiment,
green LED was used as the light source to obtain partially coherent Bessel beam focused by axicon, and
an annular aperture was placed in its non-diffraction distance. The diffraction light spot diagram of
partially coherent Bessel beam passing through the annular aperture was shot by a stereo microscope
camera system, and the results agree with the simulation results.
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Geometrical optical path of partially coherent

Bessel beam through the annular aperture
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Table 1 Relative intensity matched with different wavelengths

Wavelength  Relative Relative
/nm intensity Wavelength/nm intensity
472 0. 0620 522 0.9375
477 0.0993 527 0. 8144
482 0.1549 532 0. 6674
487 0.2341 537 0.5283
492 0. 3449 542 0.4070
497 0.4897 547 0. 3055
502 0.6643 552 0.2265
507 0.8417 557 0.1672
512 0. 9681 562 0.1222
517 0.9990 567 0. 0889
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