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Fig.1 Normalized transversal intensity distributions of Bessel-Gaussian beams of order zero at the plane =20z,
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Fig. 2 Normalized transversal intensity distributions of Bessel-Gaussian beams of order 2 at the plane 2==20z,
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Propagation of nonparaxial Bessel-Gaussian beams in free space
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Abstract  Stating from the Rayleigh-Sommerfeld diffraction integral, the closed-form propagation
expression for nonparaxial Bessel-Gaussian beams of any order in free space was derived. The propagation
equations of nonparaxial Bessel and Gaussian beams were deduced as special case of our general result.
Physical analysis and numerical calculations show that,if the transversal scale of Gaussian and Bessel parts
are comparable with or less than the wavelength, the nonparaxial approach should be used.
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