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Analytical investigation and simulation of Fraunhofer diffraction of
Bessel-Gaussian beam by Laguerre-Gaussian forked grating

Mahdi Khodadadi Karahroudi?, Bahman Parmoon?, Abolhasan Mobashery?, and Hossien Saghafifart
'Optics and laser science and technology research center, University of Maleke-ashtar, Shahin-shahr, Isfahan

Abstract- In this paper Fraunhofer diffraction of Bessel-Gaussian (BG) beam by Laguerre-Gaussian (LG) forked grating was
investigated. For this purpose, at first a mathematical expression that describes the BG beam diffraction by LG forked grating is
obtained by using Fraunhofer diffraction integral. The results of the analytical solution of the integral indicating the presence of
vortex beams with different topological charges in diffraction orders. Simulation of diffraction of various BG beams with different

topological charges (1) by forked grating with topological charge (p), also shows formation of a new kind of optical vortices in

diffraction orders which known as Perfect Optical Vortex (POV). Interference pattern of a POV and a Gaussian beam
demonstrates validity of analytical expression to determine topological charges. One of the notable results that have been achieved
in this study is that the topological charge of POV is not dependent upon the size of vortex and order of diffraction.

Keywords: Topological charge, Diffraction, Bessel-Gaussian beam, Perfect Optical vortex.
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