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Research on the Fourier Numerical Algorithm of Focused Beam
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(Laboratory of Light Transmission Optics, South China Normal University, Guangzhou, Guangdong 510631, China)

Abstract In simulation of focused beam propagation with arbitrary focal length, the traditional beam propagation

algorithm based on Fast Fourier Transform will fail to give right results due to the limitation of the sampling

theorem. A new algorithm is given, in which the factor of spherical wave front is removing explicitly. Thus the

propagation of a focused beam could be evaluated indirectly from propagation of an unfocused beam. The results in

two cases are connected inherently by Fresnel number, which plays a key role in focused beam propagation.
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Fig. 1 Schematic diagram of the focused beam
2wy and R are the initial beam width and wave front curvaturc
radius, respectively. The intensity at the distance of z is

multiplied by (R/7)? since the beam width decreases to wyr/R
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Fig. 2 Schematic diagram of the annular beam
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Fig. 3 Radial intensity distribution of the focused annular beam in different distance
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Fig. 4 Comparison of the theoretical intensity (solid line
A) of the focused beam and the numerical value

(doted line B) in different distance
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