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Numerical Simulation for Optical Beam Diffraction Propagation

YE Yi-dong, LI Jian-min, YAN Hong, WANG Feng, LUO Zhong-xiang
(Institute of Applied Electronics, China Academy of Engineering Physics, Mianyang, Sichuan 621900, China)

Abstract In order to numerically simulate the diffraction propagation of convergence/divergence optical beams, the complex
amplitude pulse response function of lens imaging is researched. A novel method called object-image conjugation translation is
presented, in which the spherical wave phase factor in convergence/divergence beams is equivalent to a lens, and the spherical wave
phase factor is removed in the diffraction propagation with the pulse response function and the object-image translation. This idea is
simple but efficient, with a visual physical meaning. The simulation of the diffraction propagation of the optical beam with square

aperture-lens assembly, proves the practicality and the validity of the idea.
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Fig.1 Sketch diagram of object-image conjugation of the
optical beam diffraction propagation with spherical

wave phase
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Fig.2 Propagation example of beam with spherical wave phase. (a) The error result of numerical simulation with

frequency spectrum propagation; (b) the correct result of simulation with object-image conjugation transformation
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