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Diffractions from 2D periodic structures separable in polar coordinates

Ali Mohammad Khazaei?, Saifollah Rasouli 2, and Davud Hebri!
! Department of Physics, Institute for Advanced Studies in Basic Sciences (IASBS), Zanjan, Iran,
2 Optics Research Center, Institute for Advanced Studies in Basic Sciences (IASBS), Zanjan, Iran

Abstract- One and two-dimensional periodic structures are important in optics and they have numerous applications in the Fourier
optics, optical measurements, and metrology. In this paper, diffraction from 2D structures in polar coordinate system having only
angular dependency is investigated. If the dependency to be periodic then the structure so called radial grating. By use of Fresnel
integral in the polar coordinate system we will investigate the diffraction of 2D separable structures in the polar system.  The
diffraction amplitude is obtained as a series of Henkel transformations. The theoretical approach is implemented to the case of
radial phase grating. In addition, experimental work on the investigation of the diffraction from radial phase gratings having
different periods and corresponding simulations are presented. Experimental works have a good consistent with the results of
computer simulations and theoretical analyses.

Keywords: separable 2D periodic structures, diffraction, polar coordinates, phase radial grating.
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